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SURFACE WATER SUPPLY OF THE NORTH ATLANTIC
SLOPE DRAINAGE BASINS, 1917,

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of
measurements of flow made on streams in the United States during
the year ending September 30, 1917.

The data presented in these reports were collected by the United
States Geological Survey under the following authority contained in
the organic law (20 Stat. L., p. 394):

Provided, That this officer [the Director] shall have the direction of the Geological
Survey and the classification of public lands and examination of the geological struc-
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies
relating to irrigation in the arid West. Since the fiscal year ending
June 30, 1895, successive sundry civil bills passed by Congress have
carried the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and

for the investigation of underground currents and artesian wells, and for the prepara-
_tion of reports upon the best methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June 30, 1895-1917.

1895 - - e e $12, 500
896 - - - e e e e 20, 000
1897 t0 1900, inclusive. ... ovineoieeenaoiemcneecancnnnnannns 50, 000
1901 t0 1902, InClUSIVE. - ceaoiacvaiteneniacaciciaanannn 100, 000
1903 t0 1906, InCIUSIVE < oo cvviiriieecaeenmaeaneeneancnanannn- 200, 000
1907 - e esecetaccaceaiaananan 150, 000
1908 £0 1910, INCIUSIVE. « -+ e e eemeemeee e eemeeaeenannens 100, 000
1911 t0 1917, InClUSIVe. .. cee e reesenecccaneccaaaaccoccccanees 150, 000

In the execution of the work many private and State organizations
have cooperated, either by furnishing data or by assisting in collecting
data. Acknowledgments for cooperation of the first kind are made
in connection with the description of each station affected; coopera-

“tion of the second kind is acknowledged on page 11.

Measurements of stream flow have been made at about 4,240 points
in the United States and also at many points in Alaska and the
Hawaiian Islands. In July, 1917, 1,180 gaging stations were being
maintained by the Survey and the cooperating organizations. Many
miscellaneous discharge measurements are made at other points. In

7



8 SURFACE WATER SUPPLY, 1917, PART I.

connection with this work data were also collected in regard to pre-
cipitation, evaporation, storage reservoirs, river profiles, and water
power in many sections of the country and will be made available in
water-supply papers from time to time. Information in regard to
publications relating to water resources is presented in the appendix
to this report.

DEFINITION OF TERMS.

The volume of water flowing in a stream—the “run-off” or “dis-
charge’’—is expressed in various terms, each of which has become
associated with a certain class of work. These terms may be divided
into two groups—(1) those that represent a rate of flow, as second-
feet, gallons per minute, miners’ inches, and discharge in second-
feet per square mile, and (2) those that represent the actual quantity
of water, as run-off in depth in inches, acre-feet, and millions of
cubic feet. The principal terms used in this series of reports are
second-feet, second-feet per square mile, run-off in inches, and acre-
feet. They may be defined as follows:

“Second-feet”’ is an abbreviation for ‘“cubic feet per second.”
A second-foot is the rate of discharge of water flowing in a channel
of rectangular cross section 1 foot wide and 1 foot deep at an average
velocity of 1 foot per second. It is generally used as a fundamental
unit from which-others are computed.

“Second-feet per square mile” is the average number of cubic feet
of water flowing per second from each square mile of area drained,
on the assumption that the run-off is distributed uniformly both as
regards time and area.

“Run-off (depth in inches)” is the depth to which an area would
be covered if all the water flowing from it in a given period were uni-
formly distributed on the surface. It is used for comparing run-off
with rainfall, which is usually expressed in depth in inches.

An “acre-foot,” equivalent to 43,560 cubic feet, is the quantity re-
quired to cover an acre to the depth of 1 foot. The term is commonly
used in connection with storage for irrigation.

The following terms not in common use are here defined:

‘“Stage-discharge relation;’ an abbreviation for the term ‘relation
of gage height to discharge.”

“Control;” a term used to designate the section or sections of the
stream below the gage which determine the stage-discharge relation -
at the gage. It should be noted that the control may not be the same
section or sections at all stages.

The “point of zero flow” for a gaging station is that point en the
gage—the gage height—to which the surface of the river would fall if
there were no flow.
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EXPLANATION OF DATA.

The data presented in this report cover the year beginning October
1, 1916, and ending September 30, 1917. At the beginning of January
in most parts of the United States much of the precipitation in the
preceding three months is stored as ground water, in the form of snow

" orice, or in ponds, lakes, and swamps, and this stored water passes off
in the streams during the spring break-up. At the end of September,
on the other hand, the only stored water available for run-off is
possibly a small quantity in the ground; therefore the run-off for the
year beginning October 1 is practically all derived from precipitation
within that year.

The base data collected at gagmg stations consist of records of
stage, measurements of discharge, and general information used to
supplement the gage heights and discharge measurements in deter-
mining the daily flow. The records of stage are obtained either from

- direct readings on a staff gage or from a water-stage recorder that
gives a continuous record of the fluctuations. Measurements of dis-
charge are made with a current meter. | (See Pls. I, II.) The general
methods are outlined in standard textbooks on the measurement of
river discharge.

From the discharge measurements rating tables are prepared that
give the discharge for any stage, and these rating tables, when applied
to the gage heights, give the discharge from which the daﬂy, monthly,
and yearly mean discharge is determined.

The data presented for each gaging station in the area covered by
this report comprise a description of the station, a table giving results
of discharge measurements, a table showing the daily discharge of
the stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the daily discharge,
tables giving daily gage heights and results of discharge measure-
ments are published.

The description of the station gives, in addition to statements
regarding location and equipment, information in regard to any con-
ditions that may affect the constancy of the stage-discharge relation,
covering such subjects as the occurrence of ice, the use of the stream
for log driving, shifting of control, and the.cause and effect of back-
water; it gives also information as to diversions that decrease the
flow at the gage, artificial regulation, maximum and minimum
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the discharge in
second-feet corresponding to the mean of the gage heights read each
day. At stations on streams subject to sudden or rapid diurnal
fluctuations the discharge obtained from the rating table and the mean
daily gage height may not be the true mean discharge for the day.
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If such stations are equipped with water-stage recorders the mean
daily discharge may be obtained by averaging discharge at regular
intervals during the day or by using the discharge integrator, an
instrument operating on the principle of the planimeter and contain-
ing as an essential element the rating curve of the station.

In the table of monthly discharge the column headed ‘‘Maximum”
gives the mean flow for the day when the mean gage height was
highest. As the gage height is the mean for the day it does not
indicate correctly the stage when the water surface was at crest
helght and the correspondlng discharge was consequently larger than
given in the maximum column. Likewise, in the column headed
“Minimum” the quantity given is the mean flow for the day when
the mean gage height was lowest. The column headed ‘‘Mean” is the
average flow in cubic feet for each second during the month. On this
average flow computations recorded in the remaining columns, which
are defined on page 8, are based.

ACCURACY OF FIELD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the
permanence of the stage-discharge relation and (2) on the accuracy of
observation of stage, measurements of flow, and interpretation of
records.

A paragraph in the description of the station or footnotes added to
the tables gives information regarding the (1) permanence of the
stage-discharge relation, (2) precision with which the discharge rating
curve is defined, (3) refinement of gage readings, (4) frequency of
gage readings, and (5) methods of applying daily gage heights to the
rating table to obtain the daily discharge.!

For the rating tables ‘‘well defined’” indicates, in general, that the
rating is probably accurate within 5 per cent; ‘‘fairly well defined,”
-within 10 per cent; ‘‘poorly defined,” within 15 to 25 per cent.
These notes are very general and are based on the plotting of the
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high accu-
racy the quantity of water flowing past the gage, but the figures
showing discharge per square mile and depth of run-off in inches
may be subject to gross errors caused by the inclusion of large non-
contributing districts in the measured drainage area, by lack of
information concerning water diverted for irrigation or other use,
or by inability to interpret the effect of artificial regulation of the
flow of the river above the station. ‘‘Second-feet per square mile”’
and ‘‘Run-off (depth in inches)’” are therefore not computed if such
errors appear probable. The computations are also omitted for .

1 For a more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt, J. C.
Accuracy of stream-flow data: U. S. Geol. Survey Water-Supply Paper 400, pp. 53-59, 1916.



DIVISION OF WORK. 11

stations on streams draining areas in which the annual rainfall is less
than 20 inches. All figures representing ‘‘second-feet per square
mile” and ‘“‘run-off (depth in inches)’’ previously published by the
Survey should be used with caution because of possible inherent
sources of error not known to the Survey.

The table of monthly discharge gives only a general idea of the
flow at the station and should not be used for other than preliminary
estimates; the tables of daily discharge allow more detailed studies
of the variatior in flow. Itshould be borne in mind, however, that
the observations in each succeeding year may be expected to throw
new light on data previously published.

COOPERATION.

The hydrometric work in Maine was carried on in cooperation with
the public utilities commission, Benjamin F. Cleaves, chairman, and
Paul 1.. Bean, chief engineer.

In Vermont the work was carried on in cooperation with the State,
which was represented by Horace F. Graham, governor, and Herbert
M. McIntosh, State engineer.

The work in Massachusetts was carried on in cooperation with the
Commonwealth, Samuel W. McCall, governor, and John N. Cole,
. chairman, commission on waterways and public lands.

Financial assistance has been rendered by the New England Power
Co., the Turners Falls Power & Electric Co., the Connecticut Valley
Lumber Co., the Holyoke Water Power Co., the International Paper
Co., the Connecticut Power Co., and the W. H. McElwain Co.

Work in the State of New York has been conducted under coopera-
tive agreements with the State engineer and surveyor and, since
July 1, 1911, with the division of waters of the State conservation
commission.

The water-stage recorder on Hudson River, at Spier Falls, N. Y.,
was inspected by an employee of the Adirondack Electmc Power
Corporation, Glens Falls, N. Y.

The station on Rappahannock River near Fredericksburg, Va., was
maintained in cooperation with the Spottsylvania Power Co.

DIVISION OF WORK.

The data for stations in New England were collected and prepared
for publication under the direction of C. H. Pierce, district engineer.
The work in Maine was under the immediate supervision of G. C. Dan-
forth, assistant engineer of the public utilities commission, who was
assisted by E. W. Conners and F. E. Pressey.- The other assistants
in New England were Hardin Thweatt, H. W. Fear, M. R. Stackpole,
and Hope Hearn.
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Data for stations in New York were collected and prepared for pub-
lication under the direction of C. C. Covert, district engineer, who was
assisted by O. W. Hartwell, E. D. Burchard, A. H. Davison, W. A.
James, and Helen Kinney.

For stations in New Jersey, Maryland, and Virginia, the data were
collected and prepared for publication under the direction of G. C.
Stevens, district engineer, who was assisted by H. J. Jackson, B. L.
Hopkins, M. I. Walters, and J. W. Moulton.

The manuscript was assembled and reviewed by W. E. Dickinson.

GAGING-=STATION RECORDS.
ST. JOHN RIVER BASIN.

ST. JOEN RIVER AT VAN BUREN, MAINE.

Location.—At international bridge at Van Buren, Aroosiook County, about 14
miles above Grand Falls.

DRAINAGE AREA.—8,270 square miles.

REcORDs AvAmLABLE.—May 4, 1908, to September 30, 1917.

GageE.—Gage used since May 6, 1912, painted vertically on second pier from Van
Buren end of bridge; zero of gage, 407.69 feet above sea level. From 1908 fo
1911 stage was read on a vertical rod attached to pier of sawdust carrier of Ham-
mond’s mill, about 700 feet below international bridge, but as published, read-
ings are reduced to datum of bridge gage. Gage read by W. H. Scott.

DISCHARGE MEASUREMENTS,—Made from international bridge.

CHANNEL AND CONTROL.—Control practically permanent. Banks high, rocky,
cleared, and not subject to overflow except in very high freshets.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 22.8 feet at 7
a. m. June 20 (discharge, 92,700 second-feet); minimum stage recorded, 1.4 feet
at 8 a. m. September 30 (discharge, 1,740 second-feet).

Icr.—Stage-discharge relation seriously affected by ice, usually from December to
March; estimates based on gage heights at Grand Falls and rating curve derived
from measurements at Van Buren.

ReauraTroN.—The little storage above for log driving probably does not materially
affect the flow.

Accuracy.—Stage-discharge relation practically permanent except when affected
by ice. Rating curve well defined. Gage read to tenths twice daily. Daily
discharge ascertained by applying mean daily-gage height to rating table.- Records

CooPERATION.—Winter-gage heights at Grand Falls furnished by H. S. Ferguson,
consulting engineer.

No discharge measurements were made at this station during the year ending Sep-
tember 30, 1917.
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Daily discharge, in second-fect, of St. John River at Van Buren, Maine, for the year ending

Sept. 30, 1917,

Day. Oct. | Nov. | Dec, | Jan. | Feb. | Mar. | Apr. | May. | June. | July. |-Aug. | Sept.
2,040 | 8,470 | 8,150 | 6,320 | 3,280 | 2,190 | 5,000 (59,200 (39, 600 |24,400 |{:7,240 | 5,590
2,200 | 8,470 110,700 | 6,070 | 3,200 | 2,140 | 5,090 [63,000 [36,800 |20,000 | 6,760 | 5,140
3,250 | 8,470 (11,000 | 5,720 [ 3,120 | 2,240 | 5,290 {66, 600 (35,000 |31,100 {11,900 [ 5,140
3,640 | 7,970 11,800 | 5,950 | 3,120 | 2,300 | 5,610 [65,400 |34, 100 {25,900 13,300 | 5,590
3,440 | 7,720 (12,500 | 5,610 | 2,080 | 2,300 | 6,070 (61,900 {33,600 {22,900 [11,100 | 5,140
3,060 | 7,480 13,300 | 5,610 | 2,980 | 2,360 | 7,250 57,500 (34,100 {20,500 | 9,500 | 5,140
2,880 | 7,240 (14,900 | 5,190 | 2,840 | 2,360 |-8,960 |54, 500 |33, 200 (19,200 | 7,970 , 700

.1 2,360 | 7,000 (14,900 { 5,090 | 2,840 | 2,360 |12, 500 55,500 (31,500 {17,200 | 7,000 | 4,480
.| 2,360 | 6,280 |14,500 | 4,990 | 2,770 | 2,300 (12,900 {56,500 [29,400 {16,300 | 6,520 | 4,050
2,360 | 6,280 (14,100 { 4,990 | 2,700 | 2,300 {13,100 (57,500 28,200 {15,700 ( 6,520 | 3,840
2,360 | 6,050 {13,100 | 4,800 | 2,580 [ 2,360 {12,900 {60, 800 (27,800 (15,100 { 7,970 [ 3,640
2,360 | 6,050 [10,800 | 4,420 | 2,580 | 2,460 |13,500 (64,200 31,500 15,100 | 8,470 | 3,440
2,700 [ 5,820 | 8,310 [ 4,420 [ 2,460 | 2,410 (14,500 (69,000 {48, 500 {16,000 | 8,980 | 3,440
3,250 | 5,610 | 7,400 | 4,330 | 2,360 | 2,460 {15,500 73,800 (61,400 (16,300 | 8,220 | 3,060
4,260 { 4,990 | 7,140 | 4,330 | 2,460 | 2,460 (17,400 {75,000 (57,000 {16,300 | 7,240 { 3,060
5,140 | 4,330 | 7,400 | 4,600 | 2,360 | 2,360 {18,700 {74,400 152,500 {15,700 | 6,280 ( 2,700
6,520 | 3,420 | 6,840 | 4,800 | 2,360 | 2,360 |19, 200 |69,600 {48,000 |15,100 | 5,590 [ 2,530
8,470 | 3,420 { 6,970 | 4,800 { 2,360 | 2,360 {21,000 (61,900 [59,700 {14,500 [ 5,590 | 2,530
9,760 | 3,580 | 6,840 | 4,800 | 2,300 | 2,300 {22,800 [58,600 |84,900 114,500 | 6,520 | 2,530
11,600 | 4,240 | 7,840 | 4,600 | 2,360 | 2,360 [27, 200 159, 700 191,400 {13,900 | 7,480 | 2,360
4,160 | 8,310 | 4,600 | 2,300 | 2,300 [30,200 |61, 900 (81,000 (13,000 | 7,720 | 2,360
3,350 | 8,150 | 4,240 | 2,240 | 2, 240 {32,600 |61, 900 |69, 000 |12,500 | 7,240 | 2,360
3,580 | 8,310 | 4,080 | 2,240 2,%0&9,%0 59, 700 |57, 500 [12,800 | 7,000 [ 2,200
4,160 | 8,150 | 3,990 | 2,240 | 2,240 [70, 800 |59, 200 {48,500 {14,500 | 6,520 | 2,360
5,000 | 6,570 | 3,900 | 2,360 | 2,360 [72, 600 |59, 700 39,600 14,200 | 6,520 | 2,360
3,990 | 6,440 | 3,820 | 2,300 | 2,300 |69, 000 |60, 800 |33, 200 [12,800 | 6,520 | 2,040
2,640 | 6,190 | 3,740 | 2,300 | 2,300 |64, 200 |56, 500 |29, 000 {11,400 | 6,520 | 1,800
3,660 | 6,070 | 3,580 | 2,240 | 2,240 163,000 |52, 500 |27, 400 110,000 | 6,520 | 1,890
4,800 | 5,840 | 3,580 |....... 2,190 160, 800 |47, 500 |25, 500 | 8,980 | 6,520 | 1,740
3,660 5,720 1 3,420 {....... 2,140 158,000 |43, 24,400 | 7,970 | 5,820 | 1,740
....... 6,320 | 3, ceeee-.| 1,030 ... ._41,500 |.......| 7,480 | 5,590 |.......

NME.—Stage-discha%:ngelation affected by ice Nov. 14 to Apr. 22; discharged determined by use of

gage heights at Grand
Monthly discharge of St. John River at Van Buren, Maine, for the year ending Sept.
30, 1917.
[Drainage area, 8,270 square miles.]
isch: I -feet.

Discharge in second-feet Runeoff

(depth in

Month. Per inches on

Maximum. | Minimum. | Mean. | square d:aatagge

mile. .

[815270) 17 SR N 20, 800 2,040 7,730 0.935 1.08
November..........ociimiiiiiiiiiiiiaaaanas 8,470 2,640 5, .653 .73
December. ... .1l i 14,900 57201 918 | L1 128
January...........o.oo.it OSSR 6,320 3,280 | 4,630 -560 .65
LT 1 E:1 o RPN 3,280 2,240 2, 580 .312 .32
March. . ......o.Lllllllll e 2,460 1,930 2,300 218 .32
April.LoIIITIIITUII 72, 600 5,090 0200 | 3.41 3.80
BY wememsen eI 75, 000 7500 60,300 7.29 8.40
June......oou i eiaenanns ———h 91, 400 24, 400 > 400 5.37 5.99
July. ool LI 31,100 7,480 | 16,100 1.95 2.25
August,.... L LTI 13,300 5,590 | 7,500 -907 1.05
September....... IR 5,590 1,740 | 3,300 .399 .46
The year.......ccoee.... ceveereenaaaay 91,400 1,740 16, 000 1.93 26.33
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MACHIAS RIVER BASIN.
MACHIAS RIVER AT WHITNEYVILLE, MAINE.

LocatioNn.—At a wooden highway bridge in Whitneyville, Washington County,
200 feet below a storage dam, 4 miles above Machias.

DRAINAGE AREA.—465 square miles.

REecorps avamABLE.—OQOctober 17, 1903, to September 30, 1917.

Gage.—Chain installed on the wooden highway bridge October 10, 1911; prior to
October 3, 1905, chain gage on the Washington County railroad bridge, three-
fourths of a mile downstream; October 3, 1905, to October 9, 1911, staff gage on
highway bridge at datum of present chain gage. Gage read by I. S. Albee.

DISCHARGE MEASUREMENTS.—Made from railroad bridge or by wading.

CHANNEL AND CONTROL.—Practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.8 feet at
3.45 p. m. June 18 (discharge by extension of rating curve, 6,800 second-feet);
minimum stage recorded during year, 3.4 feet several times in November (dis-
charge, 221 second-feet).

Ice.—River usually remains open at the gage, but ice farther downstream occasionally
affects the stage-discharge relation.

Recurarion.—Opening and closing of gates in storage dam immediately above station
each -day during low stages of the river cause considerable fluctuation; some log
driving every year and jams of short duration occasionally occur.

Accuracy.—Stage-discharge relation practically permanent except when affected
by ice. Rating curve fairly well defined between 100 and 4,000 second-feet.
Gage read to half-tenths once daily. Daily discharge ascertained by applying
rating table to mean daily gage height. Records fair.

Discharge measurements of Machias River at Whitneyville, Maine, during the year ending
Sept. 30, 1917.

Date. Made by— hGa 1 ch]g,l;'sg-e.
Feet. Sec.ft.
Feb., 19| E. W, Commers. ..ottt i e aeeeaetaatacaaaaaennaas 24,80 542
May 4| F.E, Pressey.... e 7.02 2,720
31 [ceneal [+ [\ PO, 7.00 2,850

o Stage-discharge relation affected by ice.

J
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Daily discharge, in second-feet, of Machias River at Whitneyville, Maine, for the year
ending Sept. 30, 1917.

Day. Oct. } Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1..... ceeeanens 4121 5441 80011,380]| 8601 860|3,750 | 2,210 | 2,950 | 1,540 | 711 800
2 eanns 412] 51711,7801 1,240 860| 800 | 2,950 | 2,300 | 2,950 [ 1,540 | 740 800
. 464 | 464 | 1,640] 1,200] 860| 7401 2,480 | 2,570 | 2,850 | 1,380 | 740 770
4o, 464 | 464 11,360)1,040| 860| 626 2,750 | 2,750 | 2,750 | 1,100 | 740 740
5, 464 464 11,7101 1,100 860 626 | 3,350 | 2,570 | 2,570 980 682 682
Berranennns 412| 412]1,040| 1,38 | 860 626 4,050 | 2,210 | 2,480 | 860 | 626 626
Y S 412 362 ) 1,040 | 1,540 920 626 | 4,800 | 1,780 | 2,120 682 571 571
8. 412| 314{1,100|1,540| 920| 6825020 1,700 1,80 | 626| 517 571
9. ieaaanns 412 267 981 (1,460 682 740 4,580 | 1,780 | 1,620 | 571 | 464 626
L 412 267 860 | 1,460 | - 682 800 ( 3,350 | 2,210 | 1,860 517 517 654
| 412| 267 | 800|1,460{ 682 740 2,950 | 2,750 | 2,390 | 517 | 2,210 682
| b 464 267 682 | 1,540 682 711 | 2,660 | 3,350 | 4,800 682 ( 2,030 682
Bo 4641 267| 626)1,5401 626] 682] 2,660 2, 6,450 | 860 | 1,620 517
Mol 5171 244| 517|1,540) 626| 6821 2,750 | 2,480 | 4,910 920 1,240 464
517 221 626 | 3,150 571 626 | 2,850 | 2,210 | 4,250 980 | 1,040 412
16, cceveininnnns 517 221 740 | 3,050 544 626 | 2,950 | 1,860 | 2,750 980 860 362
| 517 221 800 | 2,950 544 626 | 3,050°| 1,540 | 3,750 920 626 362
1. T 5171 221 860 | 2,480 | 544 | 626 3,150 | 1,170 | 6,780 860 | 517 338
| 626 221 800 | 2,210 544 626 | 3,350 | 1,310 | 6,670 740 626 314
20, 1,100 221 740) 1,700 | 517| 626 ] 3,450 | 1,240 | 5,130 [ 682 | 860 290
2. 1,80 221 682]1,620| 517| 626(3,550 | 1,240 | 4,250 | 682 920 267
22 e, 1,460 | 221 626 1,540 | 517| 626 3,550 | 1,240 | 3,050 | 682 | 1,040 267
2 T 626§ 2211,460)1,460( 517 626 3,550 (1,310 2,750 | 682 980 314
b7 5711 1,040 | 2,750 | 1,380 | 517| 740 3,450 | 1,460 | 2,570 | 654 860 314
25 ieaaananns 571 | 1,860 | 2,480 | 1,310 | 517 | 920 3,350 | 1,620 | 2,480 | 626| 800 338
26 eeaannnn .. 5711 1,380 | 1,940 | 1,310 | 517} 1,700 | 3,050 | 1,780 | 2,480 | 626| 800 362
2 s 6261 800 | 1,700 | 1,310 | 800 1,940 | 2,660 | 1,860 [ 1,940 | 626| 860 387
28 i, 626 740]1,620) 1,240 | 860 2,570 | 2,480 | 1,040 [ 1,620 | 626 920 412
P I 626 682(1,620| 1,100 |....... 3,750 | 2,390 | 2,030 | 1,620 | 682 800 412
30 571 682 | 1,620 980 |....... 4,150 | 2,210 | 2,210 | 1,540 682 740 412
3 S ! 71 ....... 1,540 | 860 |....... 4,580 |....... 2,80 )....... 682 7401).......

NoTe.—Stage-discharge relation affected by ice from Jan. 29 to Mar. 31; discharge estimated from gage
heights, 1 discharge measurement, observer’s notes, and weather records.

Monthly discharge of Machias River at Whitneyville, Maine, for the year ending Sept. 30,
19

[Drainage area, 465 square miles.]

Discharge in second-feet.
8 Run-oft
(depth in
Month. Per inches on
Maximum. | Minimum Mean square drainage
mile. area).
October. . ...t 1,860 4121 ~ 600 1.29 1.49
November. . 1,860 221 476 1.02 1.14
December. 2,750 517 1,220 2.62 3.02
January.... 3,150 860 1,580 3.40 3.92
February. 920 517 679 1.46 1.52
March 4,580 626 1,160 2.49 2.87
April. 5,020 2,210 , 240 6.97 7.78
May.. 3,350 1,170 2,020 4.34 5.00
June 6,780 1,540 3,210 6.90 7.70
July.... 1,540 .517 812 1.76 2.02
August . 2,210 464 884 1.90 2.19
September....... e eeetetarbeera s 800 267 492 1.06 1.18
Theyear. .. ...coeiriiiiiiiiaaaanaaan. 6,780 221 1,360 2.92 39.83
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UNION RIVER BASIN.
WEST BRANCH OF UNION RIVER AT AMHERST, MAINE.

LocaTioN.—At highway bridge three-quarters of a mile west of Amherst post office,
Hancock County, on road to Bangor, about a mile below highway bridge at old
tannery dam.

DRAINAGE AREA.—140 square miles.

RECORDS AVAILABLE.—July 25, 1909, to September 30, 1917,

Gage.—Chain, installed June 2, 1910, at same datum as old vertical gage nailed to
log abutment; read by Mrs. Emma Sumner. ~ '

DIscHARGE MEASUREMENTS.—Made from downstream side of the bridge.

CHANNEL AND CONTROL.—Gravel; unlikely to change except in unusual flood.

EXTREMES OF DISCHARGE.—Maximum open-water stage recorded during year, 12.25~
feet at 8 a. m. April 7 (discharge, 1,940 second-feet); a stage of 13.5 feet was re-
corded March 29, but the stage-discharge relation was affected by ice at the time;
minimum stage recorded during year, 5.6 feet several times in October, August,
and September (discharge, 55 second-feet).

Ioe.—Surface ice forms to a considerable thickness and anchor ice is found at the
measuring section; stage-discharge relation seriously affected.

REcuLATION.—Regimen of stream only slightly affected by the operation of the few
log-driving dams above the station.

Accuracy.—Stage-discharge relation: practically permanent except as affected by
backwater from ice and occasional log jams. Rating curve well defined below
1,100 second-feet. Gage read to half-tenths twice daily except from January 3
to April 4, when it was read twice daily three days a week. Daily discharge
ascertained by applying rating table to mean daily gage height. Records fair.

" Discharge measurements of West Branch of Union River at Amherst, Maine, during the
year ending Sept. 30. 1917.

Date. Made by— hgiag%‘;;. chlzxi‘sg-e.
Feet. Secft.
Dec. 30 E. W Conners. . a10.10 247

Feb. 21 |..... y ..| a8.10 95
June 26 G.C. Danforth 8.48 593

& Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of West Branch of Union River at Amherst, Maine, for
the year ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June, | July. | Aug. | Sept.
83 125 392 140 190 125 {1,220 798 438 438 208 83
72 103 580 140 182 132} 1,370 768 415 392 304 83
72 110 532 140 173 140 | 1,560 738 303 392 254 83
63 110 532 156 173 132 [ 1,720 738 392 347 226 132
55 110 605 173 173 125 966 682 370 347 226 245
55 103 630 190 140 118 | 1,370 682 370 254 190 140
55 96 605 190 110 110 { 1,880 682 370 217 156 72
55 83 556 182 110 118 | 1,800 630 370 190 118 63
72 83 556 173 110 125 | 1,640 556 347 173 110 55
88 83 532 173 110 140 | 1,520 738 369 156 284 63
55 83 461 173 103 140 { 1,440 896 605 156 369 63
55 78 461 103 96 125 11,330 896 930 190 304 63
55 78 438 110 96 125 | 1,250 830 { 1,000 199 304 72
72 72 392 245 96 125 {1,220 798 930 190 190 63
72 88 380 369 103 132 | 1,220 798 862 173 110 63
63 68 358 325 110 132 | 1,220 738 830 173 63 63
55 68 347 284 110 140 | 1,180 656 966 148 55 63
55 68 336 264 103 156 | 1,180 580 | 1,800 140 63 63
190 68 314 245 96 173 | 1,250 484 | 1,370 125 83 63
347 68 304 226 96 164 | 1,330 461 | 1,250 118 90 68
347 68 304 156 | 1,370 438 | 1,180 110 110 72
325 78 347 182 | 1,560 415 | 1,040 103 96 72
284 72 532 199 | 1,520 415 862 110 83 63

96 78 532 226 | 1,480 415 798 118 96 63
236 325 461 347 | 1,440 392 682 110 118 63
208 438 415 580 | 1,400 369 580 96 103 72
190 347 392 710 | 1,250 347 484 96 83 59
173 245 347 830 | 1,150 325 438 96 72 55
140 226 325 | 930 | 1,040 347 415 96 72 55
125 245 284 1,000 930 438 438 304 90 55
125 . ..... 284 1,070 j....... 461 (....... 236 90 ].......

NOTE.—Stag‘e-discharge relation affected by ice Dec. 15 to Apr. 3; discharge ascertained from gage
heights, two discharge measurements, observer’s notes, and weather records; affected by log jams Apr,
20-25, and discharge determined b{ comparison with near-by streams. Discharge estimated June 5-7
when gage wasremoved for repairs to bridge.

Monthly discharge of West Branch of Union River at Amherst, Maine, for the year‘ending
Sept. 30, 1917.

[Drainage area, 140 square miles.]

Discharge in second-feet.
8 Run-off
(depth in
Month. Per inches on
Maximum. | Minimum.| Mean. | square d;;;gg;nge
ile. N
347 55 126 0.900 1.04
438 68 128 914 1.02
630 284 437 3.12 3.60
369 103 197 1.41 1.63
190 83 121 . 864 .90
1,070 110 287 2.05 2.36
1, 930 | 1,360 9.71 10.83
896 325 597 4.26 4.91
1,800 347 710 5.07 5.66
438 96 193 1.38 1.59
369 55 152 1.09 1.26
245 55 76.4 .546 .61
1,880 55| . 365 2.61 35.41

101860°—20—wsp 451—2
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PENOBSCOT RIVER BASIN.
WEST BRANCH OF PENOBSCOT RIVER AT MILLINOCKET, MAINE.

LocarioN.—At Quakish Lake dam and Millinocket mill of Great Northern Paper Co.,
at Millinocket, Penobscot County.

DRAINAGE AREA.—1,880 square miles.

RECORDS AvArLABLE.—January 11, 1901, to September 30, 1917.

GacEs.—Water-stage recorder at Quakish Lake dam and gagesin forebay and tailrace
at mill.

CHANNEL AND cONTROL.—Crest of concrete dam.

DiscEARGE.—Flow computed by considering the flow over the dam, the flow through
the wheels, and the water used through the log sluices and filters. The wheels
were rated at Holyoke, Mass., before being placed in position and were tested
later by numerous tube-float and current-meter measurements. When the flow
of the river is less than 2,500 second-feet, all the water generally flows through
the wheels of the mill.

Ice.—Determination of discharge not seriously affected by ice; Ferguson Pond, just
above entrance to canal, eliminates effect from anchor ice.

ReeuraTION.—Dams at outlets of North Twin and Chesuncook lakes store water on a
surface of about 65 square miles, with a capacity of about 32 billion cubic feet.
Except during the time (usually in August) when excess water has to be supplied
for log driving on the river below Millinocket and for a short time during the
spring freshet, run-off is regulated by storage. Records corrected for storage.

CoorerATION.—Records furnished by engineers of Great Northern Paper Co.

Monthly discharge of West Branch of Penobscot River at Millinocket, Maine, for the year
ending Sept. 30, 1917.

[Drainage area, 1,880 square miles.]

Discharge in second-feet.
Corrected
run-off
Month. Corrected for storage. | (depthin
Observed ltlllrai?a(g)g
mean. Mean, | Pers ga,-e area).
2,240 1,790 0.952 1.10
2,250 1,820 .968 1.08
2,220 3,560 1.89 2.18
2,380 1,660 .883 1.02
2,230 828 .440 .46
2,500 1,640 .872 1.00
2,950 7,250 3.86 4.31
7,650 10, 600 5.64 6.50
12,800 13,300 7.04 7.86
4,720 4,230 2.25 2.59
August. ... 5,950 5,920 3.15 3.63
September.. ... ... ..., 2,810 2,300 1.22 1.36
The year. ... it 4,250 4,570 2.43 33.09
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WEST BRANCH OF PENOBSCOT RIVER NEAR MEDWAY, MAINE,

LocatioN.—Just above Nichatou Rapids, half a mile above mouth of East Branch
of Penobscot River and town of Medway, Penobscot County, and 2 miles below
East Millinocket.

DRAINAGE AREA.—2,100 square miles.

REecorps avamLAaBrLe.—February 20, 1916, to September 30, 1917.

GaGe.—Chain gage on left bank used February 20 to August 4, 1916; read by A. T.
Read; Gurley 7-day water-stage recorder on left bank used since August 4, 1916.

DiIscHARGE MEASUREMENTS.—Made from cable.

CHANNEL AND cONTROL.—Bed fairly smooth at measuring section; covered with rocks
and boulders above and below gage. Channel divides a few hundred feet below
gage, but practically entire flow passes to left of Nichatou Rapids; shifts
occasionally.

EXTREMES OF DISCHARGE.—Maximum stage for period of records, from water-stage
recorder, 9.88 feet at 1 p. m., June 16, 1917 (discharge, from extension of rating
curve, about 20,000 second-feet); minimum stage recorded, 1.45 feet at 9.45 a. m.,
January 7, 1917 (discharge, 585 second-feet).

Ice.—Ice forms along banks but main channel remains open; stage-discharge rela-
tion not seriously affected.

Reeurarion.—Flow at ordinary stages completely regulated by dams and storage
reservoirs above station.

Accuracy.—Stage-discharge relation changed occasionally during high water when
débris was removed from right side on control. Rating curve used February
20, 1916, to June 20, 1917, fairly well defined below 7,000 second-feet; curve used
June 21 to September 30, 1917, fairly well defined between 2,000 and 7,000
second-feet. Chain gage read to tenths once daily to August 4, 1916; water-stage
recorder used since that date. Daily discharge ascertained by applying daily
gage height to rating table until August 4, 1916; August 5 to December 23, 1916,
May15-19, 1917, and June 12-28, 1917, by applying to rating table the mean of 12
bihourly gage heights, and for rest of year by discharge integrator. Records fair.

CoorerATION.-—Several discharge measurements made by T. W. Clark, hydraulic
engineer, Oldtown, Maine.

Discharge measurements of West Branch of Penobscot River near Medway, Maine, during
the year ending Sept. 30, 1917.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Sec.ft. Feet. | Sec.-fi.
Oct. 11 2,170 || Jan. 7| E. W. Conners......... a4.22 | 3,280
15]..... 1,160 || June 8| F. E. Pressey..........] 5.21| 5650
Nov. 11 1,420 30 | H. A. Lancaster-....... 5.22| 5,960
Jan, 7 630

& Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of West Branch of Penobscot River near Medway, Maine,
Jor the years ending Sept. 30, 1916 and 1917.

Day. Mar. | Apr. | May. | June. | July. | Aug. | Sept.
3,250 ( 3,420 | 3,250 [ 2,930
3,420 | 1,800 3,250 | 3,010
3,250 | 2,780 | 3,090 | 2,780
2,780 | 2,030 3,420 | 2,360
3,610 | 4,950 | 3,170 | 2,630
3,250 | 4,700 | 2,860 | 2,860
4,240 | 3,610] 2,860 | 2,930
3,250 | 4,020 3,810 3,010
3,420 3,420] 5,340 | 3,010
3,250 | 3,090 | 5,080 | 2,630
1,500 | 3,420| 4,820 2,630
3,610 | 2,490 | 4,700 | 2,630
3,810 | 4,240 § 4,240 2,420

3,610 | 4,240| 3,610 2
3,250 | 4,240 4,020 2,560
3,250 | 3,810 | 4,240| 2,700

3,250 { 4,020 4,240 2
2,360 1 4,240 1 4,24 2,360
3,810 | 3,090 | 3,610 2,630

4,020 3,250 | 3,170 | 2,
5,470 [ 3,250 2,700 | 2,560
4,020 | 2,930 | 2,930 2,560
4,020 | 2,930 2,930 | 2,560
3,250 | 2,930 2,360
2,110 | 3,420 3,170 | 2,420
3,250 | 3,420 | 3,010 2,560
3,09 | 3,420 2, 2,360
2,030 | 3,250| 2,930 2,360
2,030 | 3,420 | 2,930 | 2,360
3,090 | 3,420 | 3,010 2360
........ 3,250 | 3,010 |........
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. [ Aug. | Sept.
3,340 | 3,050 | 3,250 | 2,800 | 3,500 | 3,900 | 8,000 | 8,350 | 5,510 | 2,930
3,810 | 2,950 | 3,250 | 2,850 [ 3,800 | 3,750 | 7,600 | 8,350 | 5,200 | 2,840
2,560 { 3,050 { 3,100 | 2,800 [ 4,150 | 3,900 | 5,700 | 8,500 { 6,360 | 2,680
3,090 | 3,000 | 2,650 | 2,500 | 4,050 | 3,650 | 5,150 | 8,100 § 7,550 | 2,680
2,930 | 2,950 | 2,800 | 2,400 | 3,850 | 3,800 | 5,250 | 7,490 | 7,570 | 2,570
2,930 [ 3,000 | 2,800 | 2,600 | 3,950 | 3,450 | 6,500 | 7,270 | 8,300 | 2,990
2,930 | 2,850 | 2,600 | 2,800 | 4,450 | 4,000 { 6,050 | 6,460 | 7,660 | 3,470
3,090 | 3,150 | 2,600 | 2,800 | 4,550 | 4,050 | 5,700 | 4,450 | 7,160 | 3,470
3,010 [ 3,650 | 2,650 | 2,750 | 4,400 | 4,150 | 5,000 | 5,390 | 7,080 | 2,990
2,630 | 3,900 | 2,650 | 2,850 | 4,300 | 4,000 | 3,550 | 5,200 | 7,430 | 3,220
3,090 | 4,250 | 2,350 | 2,600 | 4,250 | 4,400 | 7,250 | 3,310 | 8,200 | 2,880
2,930 | 4,200 | 2,500 | 2,800 | 4,100 | 4,150 |11,800 | 3,420 | 8,150 | 2,840
3,090 | 3,200 | 2,500 | 3,000 | 3, 4,850 (13,000 | 7,020 | 8,200 | 2,780
2,930 | 2,800 | 2, 3,050 | 3,900 | 8,250 (12,400 | 6,280 { 7,490 | 2,780
2,930 | 3,100 | 2,350 | 3,200 | 3,450 {12,600 |13, 600 | 5,100 | 6,510 | 3,910
2,560 | 3,350 | 2,350 | 3,100 | 3,700 [13,300 [14,300 | 4,650 | 6,330 | 2,430
2,560 | 3,300 | 2,250 | 3,100 | 3,800 [13,300 {15,800 | 4,520 | 5,940 | 2,930
2,930 | 3,200 | 1,960 | 2,650 | 3,900 {13,000 |18, 360 { 6,640 | 2,570
3,010 | 3,250 | 2, 3,100 | 3,950 |13, 000 [19,200 | 4,110 | 6,620 | 2,630
2,930 | 3,650 | 2,650 | 3,100 | 4, 11,800 119,800 | 4, 7,160 | 2,570
2,930 | 3,500 | 2,650 | 3,100 | 4,300 [11,800 (19,500 | 4,110 | 6,780 | 2,730
2,930 | 4,200 | 2,800 | 3,100 | 4,400 (10,000 (18,800 | 3, 6,620 | 2,930
3,090 { 4,200 | 2,800 | 3,100 | 4,750 |10, 600 (18,000 | 4,320 | 5,890 | 2,460
2,850 | 3,800 | 2,800 | 3,050 | 4,650 |10,600 (17,200 | 4,320 | 3,830 | 2,520
2,800 | 3,800 | 2,600 | 2,750 | 4,350 | 9,150 |16,100 | 3, 2, 2,780
2,800 | 3,700 | 2,700 | 2,950 | 4,050 [10,200 (15,800 | 3,090 | 3,260 | 2,780
2,900 { 3,350 | 2, 3,350 | 3,800 |11,000 [14,600 | 2,780 | 4, 2,880
2,950 | 3,050 | 2,800 | 4, 4,250 [11,000 {11,200 | 3,190 | 4,520 | 2,680
3,100 f 3,250 |...---- 4,350 | 3,150 | 9,350 | 8,450 | 3,970 | 3,910 | 2,930
3,250 | 3,400 |.-.-=-| 4, 3,800 | 8,200 | 6,570 | 4,030 | 3,220 | 2,520
3,100 | 3,250 |.....-. 4,150 |....-..] 8300 |....... 3,910 | 3,630 |--.....

- Note.—Stage-discharge relation not seriously affected by ice. Discharge estimated Jan. 29-30, Feb. 1-4,
10-17, 19-24, . 17-23 and May 20-22, when Water-stage recorder was not in operation.
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Monthly discharge of West Branch of Penobscot River near Medway, Maine, for the years
ending Sept. 80, 1916 and 1917.

[Drainage area, 2,100 square miles.]

ischarge m second-feet.

Discharg: Run-off

(depth in

Month. . Per inches on

Maximum. | Minimum. | Mean. | square dra”r"e';a)’ge

mile. °
1916.

4,020 1,800 2,740 1.30 1.50
4,470 2,490 3,700 1.76 1.96
4,240 1,700 3,370 1.60 1.84
5,470 1,500 3,340 1.59 1.77
4,950 1,800 3,460 1.65 1.90
5,340 2,630 3,530 1.68 1.94
3,010 2,360 2, 600 1.24 1.38
2,490 2,000 2,210 1.08 1.24
3,010 2, 060 2,590 1.23 1.37
3,810 2,560 2,970 1.41 1.63
4,250 2,800 3,400 1.62 1.87
3,250 1,60 2,650 1.26 1.31
4,350 2,400 3,060 1.46 1.68
4,750 3,150 4,040 1.92 2.14
13,300 3,450 7,980 3.80 4.38
19,800 3,550 11, 700 5.57 6.21
8, 500 2,780 5,090 2.42 2.79
8,300 2,840 6,130 2.92 3.37
3,910 2,430 2,850 1.36 1.52
19,800 1,960 4,570 2.18 29. 51

PENOBSCOT RIVER AT WEST ENFIELD, MAINE,

Location.—At steel highway bridge 1,000 feet below mouth of Piscataquis River
and 3 miles west of Enfield railroad station, Penobscot County.

DRAINAGE AREA.—6,600 square miles.

RECORDS AVAILABLE.—January 1, 1902, to September 30, 1917.

Gaces.—Friez water-stage recorder on left bank, downstream side on left bridge
abutment, used since December 11, 1912; standard chain gage on upstream side
of bridge, used prior to that date; gages set to same datum. ’

DISCEARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND CoNTROL.—Channel at gage broken by four bridge piers; straight above
and below the gage. Banks high and rocky and not subject to overflow. Control
is at Passadumkeag Rips, about 5 miles below the gage; a wing dam at this point

~ is overflowed at about gage height 5.5 feet.

Ice.—Stage-discharge relation usually affected by ice from December to April; dis-
charge ascertained by comparison with records at Sunkhaze Rips collected by
Thomas W. Clark. '

EXTREMES OF DISCHARGE.—Maximum stage during year, from water-stage recorder,

" 17.7 feet at 4 to 8 a. m. June 19 (discharge, from extension of rating curve, about
87,900 second-feet); minimum stage during year, from water-stage recorder, 1.98
feet at 11 a. m. October 8 (discharge, 3,190 second-feet).

Recuration.—Flow since 1900 largely controlled by storage, principally in the lakes
tributary to the West Branch. Results not corrected for storage.

Accuracy.—Stage-discharge relation practically permanent except as affected by ice
and occasionally by logs. Rating curve well defined. Operation of water-stage
recorder satisfactory throughout the year. Daily discharge ordinarily ascertained
by applying rating table to average of 24 hourly gage heights; at times of serious
fluctuation in stage the daily discharge is ascertained by using the average dis-
charge of 12 two-hour periods. Records good.
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CooPERATION.—Gage height record furnished and discharge computed by T. W.
Clark, hydraulic engineer, Oldtown, Maine. Several discharge measurements
also made by students of University of Maine, under direction of Prof. A. C.
Lyon. ’

Discharge measurements of Penobscot River at West Enfield, Maine, during the year
ending Sept. 30, 1917.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || D3te- Made by— height. | charge.
Feet. | Sec.ft. Feet, | Sec.-ft.

Oct. 0 | University of Maine University of Maine

students............. 2.53 | 4,230 || Oct. 21 | students . 12,100
6 dd 2.53 | 4,080 || Nov. 11 |..... do...... . . 5,890
71 2.40| 3,980 22 |"T."W. Clark. . . .. . 4, 460
7 2. 40 4,170 )| Jan. 10 | H. A, Lancaster. . 10,200
15 3.03) 5,660 || Apr. 17 | T. W. Clark... X 32,100
20 3.30 | 6,280 2% ... do........ X . 44,300
20 | University of Maine June 14 | H. A. Lancaster........ 3 47,100
students............. 3.40 6,450 191 Ao el 87,300

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Penobscot River at West Enfield, Maine, for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1
5,650 (17,000 | 9, 6, 5,300 (38, 3 15,400 |13, 13,900 | 6,
5,530 {15,600 | 9,120 | 6,260 | 5,300 134,100 |25, 200 (19,300 12,300 /17,800 | 7,170
5,300 (13,900 | 8,400 | 5,770 | 5,300 (32.500 {27,100 (42,700 (10,500 {19,500
4,960 [11,100 | 7,570 | 5,770 | 4,960 [30, 400 {26,800 |55, 200 |12,000 /17,600 | 7,170
4,960 | 8,680 | 7,980 | 6,010 | 5,070 {31,000 (29,000 {48,900 (13,700 [16,200 | 6,910
5,070 | 7,710 | 8,970 | 6,140 { 5,300 (33,800 [31,600 |43,800 [13,200 |14,100 | 6,
4,960 | 7,300 10,700 | 6,010 | 5,300 [33,500 (35,100 |42,700 113,000 (12,500 | 7,440
4,960 | 7,170 (12,500 | 5,890 | 5,530 (32, 200 |33, 500 |46, 100 {12,100 {12,000 | 5,300
5,070 | 8, 12,800 | 5,650 | 5,530 (35,100 [31,600 {73,700 |11,800 11,300 | 5,650
5,300 | 9,420 [12,800 | 5,530 | 5,530 (38,000 (29,200 (86,400 ]11,600 {12,000 | 5,420
4,840 110,000 |12, 100 | 5,070 | 5,070 42,700 |27,300 {78, 12,800 |12,100 | 5,190
4,730 | 9,570 (11,300 | 5,530 | 5,650 |46,100 26,300 |71,200 [13,500 12,300 | 5,300
4,390 | 9,420 10,300 | 5,530 | 5,770 149,200 26,300 164,400 /12,500 112,300 | 5,420
4,960 10,000 {10,200 | 5,300 | 5,770 (53,400 (23,900 58,000 {11,300 (12,100 | 5,070
5,770 {12,300 | 9,570 | 5,530 | 6,010 |55,600 |25, 700 (51,000 [12,800 11,000 | 4,730
8,400 [43,500-] 8,970 | 5,530 | 6,390 [52,000 26,000 |45,100 {14,600 {11,100 | 5,070
7,840 {14,400 | &,680 | 5,530 | 6,780 (46,500 {25,700 139,700 (13,700 {13,300 | 5,190
6,910 {14,100 | 8,120 | 5,070 | 8,260 |42;700 [26,300 [35, 100 [12,300 |11,600 | 4,
1170 13, 7,300 | 5,530 (13,200 20,400 |24,400 (26,300 {10,500 {11,300 | 4,960
L 570 {12,000 21, 500 (36,100 [23;400 21,100 | 9,870 [10,700 | 4,730
27,600 132,800 (22,500 18,600 | 9,570 | 9,570 | 4, .
1 27,900 |....... 25,000 |....... 12,800 | 9,570 |...-.. .

NoTE.—Stage-discharge relation affected by ice Nov. 16-18, 22, 23, and Dec. 12 to Apr. 17, and by log
jams Aug. 4-11; discharge ascertained by comparison with records at Sunkhaze Rips, using a reduction
factor obtained by comparing records obtained under normal conditions.
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Monchly discharge of Penobscot River at West Enfield, Maine, for the year ending Sept.
80, 1917.

[Drainage area, 6,600 square miles.]

Discharge in second-feet.

& Run-off

- (depth in

Month, Per inches on

Maximum. | Minimum.| Mean. | square darfe'{:;’ge

mile. :

13,000 3,730 6,330 | 0.95 1.10
8, 400 4,390 5,820 . 882 .98
34,700 7170 | 14,300 2.17 2.50
12,800 6,520 9,190 1.39 1.60
7,300 5,070 6, .914 .95
27,900 4,960 7,780 1.18 1.36
55, 600 23,700 | 36,700 5.56 6.20
35,100 21, 800 27,200 4.12 4.75
6, 400 15,400 | 38,700 5.86 6.54
22, 500 9,570 14, 200 2.15 2.48
19, 700 9,570 14,100 2.14 2.47
10, 000 4,730 6,480 . 982 1.10
The Year. . . s..coeeeeeeneneaneeenannnnes 6,400 3,730 | 15,600 | 2.36 32.04

EAST BRANCH OF PENOBSCOT RIVER AT GRINDSTONE, MAINE.

Location.—At Bangor & Aroostook Railroad bridge half a mile south of railroad
station at Grindstone, Penobscot County, one-eighth mile above Grindstone
Falls, and about 8 miles above confluence with West Branch at Medway.

DRAINAGE AREA.—1,100 square miles; includes 270 square miles of Chamberlain
Lake drainage basin.

Recorps avarnaBLe.—October 23, 1902, to September 30, 1917.

Gage.—Chain attached to railroad bridge; read by R. D. Porter.

DiscEARGE MEASUREMENTS.—Made from railroad bridge.

CHANNEL AND cOoNTROL.—Practically permanent; stream confined by abutments of
bridge and broken by one pier at ordinary stages; velocity of current medium at
moderate and high stages but sluggish at low water.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 12.6 feet at 4.20
p. m. June 19 (discharge, 17,000 second-feet); minimum stage recorded during year,
4.1 feet October 11 to 13 (discharge, 210 second-feet).

Ice.—Ice forms to a considerable thickness at the gage and down to the head of Grind-
stone Falls, and although the falls usually remain open during the greater part
of the winter, the stage-discharge relation is somewhat affected.

RecuratioNn.—Several dams maintained at outlets of a number of lakes and ponds
near source of river are regulated for log driving; during the summer and fall gates
are generally left open. The basgin of the East Branch since about 1840 includes
about 270 square miles of territory tributary to Chamberlain Lake that formerly
drained into the St. John River basin, the diversion being made through what is
known as the Telos canal. Results not corrected for storage and diversions.

Accuracy.—Stage-discharge relation occasionally affected by backwater from logs
jams at station and at Grindstone Falls immediately below, and by ice during
winter. Rating curve.well defined below 9,000 second-feet. Gage read to tenths
twice daily except during the winter when it was read three times a week. Daily
discharge ascertained by applying rating table to mean daily gage height. Record
good, except for winter months for which they are fair.
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Discharge measurements of East Branch of Penobscot River at Grindstone, Maine, during
the year ending Sept. 30, 1917.

[Made by E. W. Conners.]

Date.

Gage

Dis-

height. | charge.

a6.45
¢6.10
a 5,65

Feet. Sec.-ft.
1,050

>

Kerd
513

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, %East Branch of Penobscot River at Grindstone, Maine,
Sfor the year ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
590 | 5,770 | 2,120 | 790 [ 533 {3,320 6,210 | 4,290 |a 34140 2,450 | 1,960
560 | 5,120 | 1,880 [ 790 | 533 | 3,140 | 6,210 | 4,290 | 3,890 | 2,450 |« 1,810
560 | 3,700 | 1,740 750 | 505 {2,960 | 5,990 [ 4,490 ( 4,090 | 2,280 { 1,
560 | 2,620 | 1,520 750 505 | 2,960 | 5,990 | 4,090 ( 3,700 | 2,120 | 1,520
620 | 2,620 [ 1,320 715 505 | 2,790 | 5,770 | 4,290 | 3,510 |2 2,120 1,380
680 | 2,620 11,130 | 715| 505 | 3,320 |« 5,330 | 4,490 | 4,090 [ 2,120 [ 1,250
620 | 2,960 | 1,080 715 505 | 3,700 | 4,910 | 4,490 { 4,490 | 1,960 | 1,130
620 | 2,790 | 1,020 715 505 | 7,350 | 4,290 | 4,700 |a 4,490 1,660 | 1,130
620 | 2,620 | "970 | 715| 505} 6,660 | 4,290 | 4,700 | 4,290 | 1,660 |a 1,130
680 2,620 | 875| 715| 505 | 4,490 | 4,910 |2 4,000 | 4,490 | 2,620 | 1020
620 ; 1,960 830 715 505 | 8,890 ! 5,330 | 3,510 : 4,910 | 3,320 1,020
620 | 1,380 830 715 505 | 3,890 | 5,770 | 5, 4,910 |22,790 920
620 | 1,380 830 680 505 | 3,890 |25,770] 8,050 | 4,910 | 2,280 920
505 | 1,380 | 1,020 650 505 | 4,090 | 5,550 [ 7,120 {4,490 | 1,960 830
405 | 1,380 | 1,250 620 505 | 4,090 | 6,660 | 7,580 {24,090 | 1,660 830
405 11,190 | 1,450 | 590] 505 4,090 | 6,660 | 6,660 | 3,700 | 1,810 | 830
430 0 1 1,740 590 505 | 4,290 | 6,210 j2 7,000 | 3,700 | 1,810 750
455 920 | 1,960 590 505 | 5,770 | 6,210 {13,100 { 4,290 { 1,810 750
430 {1,020 11,740 | 560 | 505 | 6,210 | 6,210 (16,700 | 4,490 e 1,810| 680
405 | 1,190 | 1,520 560 505 | 7,810 [¢5,770115,300 { 4,490 | 1, 680

5,330 {11,800 | 4, 1,960 630
5,330 | 9,010 |2 4,090 | 2,120 680
5,330 | 7,580 | 4,290 | 1,810 | < 680
5,770 |a 6,200 | 5,330 | 1,960 620
5,550 | 4,910 | 5,000 | 2,620 620
5,550 | 4,490 | 4,290 |a 2,280 620
a 5,550 | 3,140 { 2,960 | 1,810 620
5,3 2,620 [ 2,790 { 1, 620
4,910 | 1,810 122,620 1, 560
4,490 | 2,280 | 2,450 | 1,810 | a 560
4,490 ... 2,620 {1,960 |...... .

e Discharge estimated on account of no gage height.

Nore.—Stage-discharge relation affected by ice Nov. 16-22, and Dec. 9 to Apr. 17; discharge ascertained
rom gage heights, three discharge measurements, observer’s notes, and weather records.
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Monthly discharge of East Branch of Penobscot River at Grindstone, Maine, for the year
ending Sept. 30, 1917.

[Drainage area, 1,100 square miles.]

ischarge i d-feet.
D ge in second-feet. Run-o ﬁ
(deﬁ
Month. Per inc es on
. - ainage
Maximum. | Minimum. | Mean Sgl‘l%al:e area).,
810270707 Y 2,200 210 650 0.591 0.68
November. 750 360 538 .489 .53
December. 5,770 830 2,310 2.10 2.42
2,120 790 1,230 1.12 1.29
790 505 638 .580 .60
,290 505 974 .885 1.02
10, 000 2,790 5,620 5.11 5.70
, 660 4,290 5,540 5.04 5.81
16,700 1,810 6,290 5.72 6.38
, 330 2,450 4,020 3.65 4.21
3,320 1,660 2,090 1.90 2.19
X 1, 560 949 .863 .96
The Fear . .cocveeieniminiccnenecacanas 16,700 210 2,580 2.35 31.81

MATTAWAMEEAG RIVER AT MATTAWAMKEAG, MAINE,

LocatioN.—At Maine Central Railroad bridge at village of Mattawamkeag, Penobscot
County, half a mile above mouth of river,

DraiNAGE AREA.—1,500 square miles,

RECORDS AVAILABLE.—August 26, 1902, to September 30, 1917.

Gacge.—Chain fastened to railroad bridge; read by W. T. Mincher.

DISCHARGE MEASUREMENTS.—Made from the bridge; low-water measurements made
by wading at a point about a mile above station.

CHANNEL AND CONTRoL.—Practically permanent; channel at bridge broken by two
piers.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.3 feet at 7 a. m.
and 5 p. m. June 20 (discharge, 23,300 second-feet); minimum stage recorded,
3.6 feet several times in October (discharge, 390 second-feet).

Ice.—Stage-discharge relation usually affected by ice for several months each winter.

RecuratioN.—Dams are maintained at outlets of several large lakes and ponds,
but the stored water is used only for log driving.

Accuracy.—Sfage-discharge relation occasionally affected by backwater from log
jams and, during winter, by ice. Rating curve fairly well defined between 500
and 15,000 second-feet. Gage read to tenths twice daily except from December
13to April 7, when it was read twicea week. Daily discharge ascertained by apply-
ing mean daily gage height to rating table. Open-water records good; winter rec-
ords fair,

CoorERrATION.—Several discharge measurements furnished by T. W. Clark, hydraulic
engineer, Oldtown, Maine.

Records for 1916, revised by means of data obtained in 1917, are republished here-
with and supersede those published in Water-Supply Paper 431.

chharge measurements of Maltawamkeag River at Mattawamkeag, Mame during thc
year ending Sept. 30, 1917.

G is-
Date. Made by— hei%%ﬁ:. ctg’fge. Date. Made by— hgiz < ch]e)mize.
Sec.-ﬂ. Feet, | Secft.
Oct. 12 Mar. 10 A ;10
Nov. 29 1, ] 30 5,110
Jan. 9 1 930 || Apr. 19 13,800
Feb. 7 l 370 )| Aug. 26 1, 470

a Stage-discharge relation affected by ice.



SURFACE WATER SUPPLY, 1917, PART I.
years ending Sept. 30, 1916 and 1917

Daily discharge, in second-feet, of Mattawamkeag River at Mattawamkeag, Maine, for the
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Monihly discharge of Mattawamkeag River at Mattawamkeag, Maine, for theyears ending
Sept. 30, 1916-17.

[Drainage area, 1,500 square miles. |

Discharge in second-feet. Run-off
- (depth in
Month. Per inches on
Maximum. | Minimum. | Mean. | square dgg;aga
mile. )
1915-16.
[£1c170) 7 PP 1,470 63 912 0.608 *0.70
2,310 860 1,390 .927 1.03
5,920 1,710 2,960 197 2.27
.............. 7,730 3 3,530 2.35 2.71
..................... 1,140 766 511 .55
....... 1,900 780 1,180 .787 .91
10,100 2,680 7,120 4.75 5.30
5,800 1,820 3, 2.23 2.57
3,230 1,280 2,100 1.40 1.56
5, 460 13,0301 2,330 1.55 1.79
1,280 445 715 .517 .60
770 390 514 L343 .38
................................ 10,100 390 2,250 L.50 20,37
1916-17. .
3,420 390 1,320 .880 1.01
2,700 1,160 773 .86
6,850 1,820 4470 2.98 3.44
3,420 1,340 2,270 1.51 1.74
1,400 1,060 707 .74
5,910 690 1,390 .927 1.07
17,700 7,100 12,400 8.27 9.23
11,300 4,810 7,610 5.07 5.84
23,300 3,420 9,660 6.44 7.18
5,460 1,080 3,060 2.04 2.35
2,700 940 1,620 1.08 1.24
1,570 500 918 .612 .68
23,300 390 3,910 2.61 35.38

PISCATAQUIS RIVER NEAR FOXCROFT, MAINE.

Locarion.—At Low’s highway bridge, about halfway between Guilford and Foxcroft,
Piscataquis County, three-fourths mile above mouth of Black Stream and 3 miles
below Mill Stream.

DRAINAGE AREA.—286 square miles.

REcorps AvaiLABLE.—August 17, 1902, to September 30, 1917.

Gage.—Staff attached to left abutment of bridge; read by A. F. D. Harlow.

DiscEARGE MEASUREMENTS.—At medium and high stages made from bridge; at low
stages made by wading either above or below the bridge.

CHANNEL AND CONTROL.—Practically permanent; banks are high and are over-
flowed only during extreme floods.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 13.5 feet at 7 a. m.,
June 18 (discharge, from extension of rating curve, about 19,800 second-feet);
minimum stage recorded, 1.7 feet from 5 p. m., September 15, to 7 a. m., Sep-
ber 17 (discharge, 31 second-feet).

Ice.—Stage-discharge relation affected by ice during some winters.

REecuratioN.—The stream is used to develop power at several manufacturing plants
above the station; distribution of flow somewhat affected by operation of wheels.

Accuracy.—Stage-discharge relation occasionally affected by backwater from log
jams and by ice during winter. Rating curve fairly well defined between 20 and
4,000 second-feet. Gage read to tenths twice daily. Daily discharge ascertained
by applying mean daily gage height to rating table. Some uncertainty exists in
regard to accuracy of gage heights and the effect of diurnal fluctuation. Records
fadr,
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Discharge measurements of Piscataquis River near Foxcroft, Maine, during the year ending

Sept. 30, 1917.

Gage Dis- Gage | Dis-
Date. Made by— height.| charge, || Date- b ei;it_ charge.
Feet. | Sec.ft. Feet, | Sec.-ft.
Jan. 2| E.W. Conners......... a3, 46 379 || Apr. 27 | T. E. Pressey.......... 5.06 , 680
Feb. 5]..... do....... a 4,00 427 | May 14 |.....dO.ceiimennnnanntn 3.68 910
Apr. 9| F,E. Pressey. 26.25 2,680

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Ptiscataquis River near Foxcroft, Maine, for the year

ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. { Apr. | May. July. | Aug. | Sept.
112 | 3,970 | 2,640 638 | 2,780 604
164 {1,960 | 2,490 638 | 1,840 374
180 | 1,620 | 2,350 604 | 2,080 406
148 [ 1,110 | 2,220 569 | 1,400 502
136 | 1,160 | 1,840 536 | 1,110 470
81 {1,670 | 1,620 470 | 782 406
81 | 9,040 | 1,620 374 638 318
100 | 8,940 | 1,840 638 220
31| 6,040 | 1,840 244 604 180
28 | 3,260 | 1,210 898 244
46 1 2,350 | 1,210 164 | 1,840 180
58 | 1,840 | 1,300 200 | 1,210 180
100 | 1,840 | 1,110 267 11, 148
64 | 1,840 898 318 709 123
100 | 1,840 374 51
100 840 202 638 31
81 620 220 604 46
81 350 220 674 81
81 220 638 90
8t 180 638 112
81 180 638 112
81 220 604 100
90 180 604 81
100 180 858 164
267 180 | 1,620 244
638 180 { 1,070 164
709 81 638 148

2,640 81| 638 136
7,210 64| 709 112
4,980 4371 746 9%
4,150 7,810 | 604 (.......

Nore.—Stage-dischargerelation affected by ice Dec. 13to Apr. 9; dischargeascertained from gage heights,
three discharge measurements, observer’s notes, weather records, and comparisons with other streams.

B
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Monthly discharge of Piscataquis River near Foxcroft, Maine, for the year ending Sept.
30, 1917

[Drainage area, 286 square miles.]

Discharge in second-feot.
& s Run- oﬂ
(deg
Month, Per i igs on
rainage
Maximum. | Minimum. | Mean. slclll?laée area).

1,110 100 280 0.979 1.13
1,160 64 269 . 941 1.056
6, 437 1,110 3.88 4.47
1,400 100 415 145 1.67
437 148 264 .923 .96
7,210 28 735 2.57 2.96
9,040 1,110 3,230 11,30 12.61
2,640 6 1,280 4.48 5.16
s 318 2,280 7.98 8.90
7,810 64 534 1.87 2.16
2,780 604 974 3.40 3.92
. 31 204 .73 .80
The year. .. ....ooeeeieeaeeiaeeaeannans 17,500 28 965 3.37 45,79

PASSADUMEKEAG RIVER AT LOWELL, MAINE.

LocarioN.—About half a mile below dam and highway bridge at Lowell, Penobscot
County, and 10 miles above mouth of river.

DRAINAGE AREA.—301 square miles.

REecorps avaiLaBLE.—OQctober 1, 1915, to September 30, 1917.

GaGEs.—Chain and staff gages on right bank; read by F. A. Lord. Staff above dam,
half a mile upstream, for supplementary use during winter.

DiscHARGE MEASUREMENTS.—Made from cable 20 feet above gage.

CHANNEL AND conNTROL.—Channel rough and somewhat irregular; control about 500
feet below gage; practically permanent. Left bank subject to overflow at gage
height 5.5 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 5.8 feet at 9.30
a. m. April 26 (discharge 2,460 second-feet); minimum open-water stage recorded
during year, 1.3 feet at 9 a. m. November 13 (discharge 134 second-feet); mini-
mum discharge, 120 second-feet, November 18-23 (stage-discharge relation
affected by ice).

Ice.—Stage-discharge relation usually affected by ice from December to April.

RecuraTioN.—Distribution of flow somewhat affected by use of storage reservoirs
above station. A small dam and mill one-half mile above gage causes fluctua-
tions in stage for a short time each day when mill is in operation.

Accuracy.—Stage-discharge relation practically permanent, except when affected
by backwater due to logs on control or toice. Rating curve well defined between
70 and 2,600 second-feet. Gage read to tenths once daily until April 18, and to
half tenths thereafter. Daily discharge ascertained by applying daily gage height
to rating table. Records fair.

CooPERATION.—Discharge measurements made and discharge computed by T. W.
Clark, hydraulic engineer, Oldtown, Me.
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Discharge measurements of Passadumkeag River at Lowell, Maine, during the year ending
Sept. 30, 1917.

Date. Made by— hgg e cl})m‘;e. Date. Made by— hg'ig e ch]z;ﬁg‘e'
Feet, | Sec.-ft. Feet, | Sec.-ft.

Oct. 5| H, A, Lancaster. 1.61 200 2.99 704
d a1.39 119 a3.62 963

a2.28 274 4.16 1,310

a2.17 281 4.89 1,780

a2.59 357 5.70 2,370

22,60 367 402] 1,250

24,70 237 4.97! 1,800

a4.60 237 ? gg gg

o Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Passadumkeag River at Lowell, Maine, for the year end-
ing Sept. 30, 1917,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1 226 | 340] 48| 320 270 240{1,000(1,500 1,110 {1,170 652 281
2 253 281 606 320 270 240 | 1,000 | 1,740 | 1,230 | 1,230 584 240
3 226| 253 700] 320| 270 240|1,000( 1,560 (1,290 1,170 606 253
4 2261 310] 700| 320| 240{ 240{1,050|1,530]1,290| 1,350 584 253
5. 253 253 700| 320| 240{ 240]1,110]1,410| 1,290 1,350] 562 226
6 226 226 900 320 240 210 {1,170 | 1,440 | 1,230 | 1,230 520 267
7 200 200 900 360 240 210] 1,350 | 1,410 | 1,200 | 1,110 480 270
8 200 17 850 360 240] 210 1,530 1,410 1,170 1,230 442 267
9 226 176| 80| 390) 240( 240]1,530[1,320( 1,140 1,140 406 226
200| 154 750| 390) 240) 240 1,470 1,380 1,050 | 1,110 | 406 253
176 154| 700| 360 240 240 1,410 1,470 | 1,080 | 1,080 | 424
176 154 606 360 240 2401 1,2901 1,530 11,260 | 1,140 442 240
226 134 360 240 240 1,350 1,560 | 1,380 | 1,170 442
226 134 440 390 240 240 11,5301 1,560 | 1,380 { 1,050 461 253
226 134 410 420 210 240 | 1,470 1 1,530 1 1,290 | 1,080 442 281
226 134 340 460 210 240 | 1,470 | 1,530 | 1,140 | 1,020 406 280
253 130 310 500 210 2401 1,530 ( 1,470 1 1,170 | 1,000 356 281
253 120 310 500 210 2401 1,650 | 1,260 | 1,710 950 340 281
253 1 310 460 210 240 11,780 | 1,200 | 1,820 900 310 253
310 120 280 420 210 240 {1,920 | 1,170 | 1,850 900 310 226
340| 120( 280 2,140 | 1,260 | 1,880 | 850 | 356 226
406 120 280 2,300 | 1,230 | 1,820 800 356 253
442 120 320 2,380 | 1,050 | 1,680 780 310 240
406 154 390 2,420 | 1,000 | 1,500 800 267 253
406 | 226 460 2,380 | 1,170 | 1,440 | 700 | 253 240
406 281 460 2,460 | 1,080 | 1,440 | 652 253 200
340| 310| 460 2,220 (1,050 [ 1,260 | 629 267 200
406 | .310 |- 460 2,020 1,050 | 1,170 606 | 267 180
~406 | 281 | 420 1,920 [ 1,110 | 1,110 | 584 | 267 180
406 310 390 1,650 | 1,110 ) 1,170 541 296 176
406 |...... 360 1700 520 | 296 |...... .

NorEe.—Stage-discharge relation affected by ice Nov. 17-23,and Dec. 13 to Mar. 30; discharge determined
from gage-height records and discharge measurements. Daily discharge on May 18, 28, July 25, Aug. 23,
ang ggng 11, corrected for opening of gates in dam. Discharge estimated Oct. 10, .(pr. 1, and Sept. 7, 16,
an .
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Monthly discharge of Passadumkeag River at Lowell, Maine, for the year ending Sept. 30,
1917.

[Drainage area, 301 square miles.}

Discharge in second-feet. Run-off

- (depth in

Month. Per dgles on

Maximum, | Minimum. | Mean. uare mage

31119, area).

October.... 406 176 288 0.957 1.10
November. . 340 120 198 . .73
December. . 900 280 513 1.70 1.96
500 290 359 1.19 1.37
270 210 229 761 .79
1,050 210 336 1.12 1.29
2,460 1,000 1,650 5.48 6.11
1,740 1,000 1,330 4,42 5,10
1,880 1,050 1,350 4.49 5.01
1,350 520 963 3.20 3.69
652 253 399 1.33 1.53
281 176 242 . 804 .90
Theyear... . ......ccoiiiieiiiiiiiaa.. 2,460 120 656 2.18 29.58

KENDUSKEAG STREAM NEAR BANGOR, MAINE.

LocarioN.—At highway bridge at Sixmile Falls, 6 miles northwest of Bangor,
Penobscot County, and 7 miles below mouth of Black Stream.

DrAINAGE AREA.—191 square miles. At high stages a part of the water of Souadabs-
cook Stream finds its way through an artificial cut into Black Stream and thus to
the Kenduskeag.

RECORDS AVAILABLE.—September 15, 1908, to September 30, 1917.

GagE.—Chain attached to bridge; read by Fred Cort.

DiscHARGE MEASUREMENTS.—Made from the bridge.

CHANNEL AND CONTROL.—Practically permanent; channel broken by one pier at the
bridge.

EXTREMES OF DISCHARGE.—Maximum open-water stige recorded during year, 9.5
feet at 7 a. m. and 4 p. m. April 8 (discharge from extension of rating curve,
4,950 second-feet); maximum stage of 11.2 feet occurred Mar. 29 when stage-dis-
charge relation was affected by ice; minimum stage recorded, 2.0 feet at 7.20 a. m.
and 2.00 p. m. September 30 (discharge 52 second-feet).

Ice.—Stage-discharge relation seriously affected by ice for several months.

Drversions.—An artificial cut was made for log driving through a low divide between
Souadabscook Stream and Black Stream, which enters the Kenduskeag about 7
miles above the gaging station. During high stages of the Souadabscook, part
of its water flows through the artificial cut into the Kenduskeag. Black Stream
probably sends its water only to the Kenduskeag.

Accuracy.—Stage-discharge relation fairly permanent except as affected by ice;
shifts slightly at infrequent intervals. Rating curve well defined below 2,600
second-feet and fairly well defined between 2,600 and 4,000 second-feet. Gage
read to tenths twice daily during open-water period; read twice a week during the
winter. Daily discharge ascertained by applying rating table to mean daily gage
height. Records good for ordinary stages; for winter records, fair.

Discharge measurements of Kendusketfsg Stream near Bangor, Maine, during the year ending

ept. 30, 1917.
Gage Dis- Gage | Dis-
Dato. Made by— height. | charge. || D3%e: Made by— height. | charge.
Feey. | Secft. ' Feet. | Sec-ft.
Dec. 27 a6.08 514 | May 16| F.E. Pressey 3.08 290
Jan. 30 ...| @3.48 137 {f June 6 2.78 201
Feb. 17 .| 83.16 89 || June 13 7.96 3,570
Apr. 4 5.92 1,680

o Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Kenduskeag Stream near Bangor, Maine, for the year
ending Sept. 30, 1917.

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
107 181 | 1,480 262 156 128 | 3,930 376 538 790 | 2,370 327
99 206 | 3,160 211 146 137 | 2,650 500 427 538 | 2,210 376
115 181 | 2,050 177 146 137 1 1,970 576 359 463 | 1,890 327
107 150 | 1,120 156 137 119 | 1,750 740 312 359 | 1,610 250
99 132 890 156 137 119 } 1,970 655 234 250 | 1,060 181
68 132 | 1,000 156 137 119 | 2,460 576 220 194 576 150
76 115 890 156 137 119 | 4,040 576 181 250 265 181
68 123 890 177 137 128 | 5,140 500 206 194 194 140
68 140 890 188 146 146 | 3,270 427 392 159 220 140
68 115 890 223 146 156 | 2,650 500 695 206 181 123
91 107 | 1,000 249 156 156 | 1,890 615 | 1,180 234 280 115
107 91 | 1,000 27 146 146 | 1,240 655 | 2,750 206 427 107
107 84 890 305 146 137 | 1,540 538 | 3,490 181 327 123
132 890 335 137 128 1 2,130 127 | 2,850 312 265 107
91 132 538 119 119 | 2,050 376 | 2, 410 220 123
140 695 538 102 146 | 1,750 250 | 1,360 427 181 99
107 150 615 576 86 166 | 1,610 265 | 2,050 359 220 91
99 107 615 465 71 223 | 1,750 280 | 3,710 312 265 107
8 84 538 398 71 166 | 1,680 194 | 3,600 220 250 123
123 68 501 320 71 146 | 1,540 170 | 2,370 220 220 123
576 91 431 249 78 137 | 1,750 150 | 2,050 159 265 107
655 84 465 249 86 166 | 1,540 150 | 1,680 150 234 107
115 950 236 86 211 | 1,420 170 | 1,240 123 296 132
392 265 | 1,240 223 94 249 | 1,240 376 890 170 427 132
312 538 895 223 102 366 890 343 695 170 695 115
250 740 700 211 11 795 740 250 615 132 { 1,000 115
220 538 514 199 119 | 1,060 576 170 538 115 | 1,000
234 327 465 500 159 427 115 790 84
194 427 398 265 327 99 576 84
1 576 366 500 463 695 392 61
159 [....... 305 655 |....... 1,480 206 |...... .

NoTte.—Stage-discharge relation affected by ice Dec. 19 to Mar. 30; discharge determined from gage
heights, three discharge measurements, observer’s notes, and weather records.

Monihly discharge of Kenduskeag Stream near Bangor, Maine, for the year ending Sept.

30, 1917.
[Drainage area, 191 square miles.]
Discharge in second-feet.
Run-off
(depth in
Month. Per dc es on
. - rainage
Maximum. | Minimum. | Mean. sillg]aér.e area),

October. cov e 655 68 178 0.932 1.07
November. 740 68 209 1.09 1.22
3,160 305 888 4.65 5.36

576 137 262 1.37 1.58

156 71 119 . 623 .65

4,950 119 761 3.98 4.59

5,140 392 1,830 9.84 10.98

655 150 399 2.09 2.41

3,600 181 1,260 6. 60 7.36

1,480 99 313 1.64 1.89

2,370 181 619 3.24 3.74

376 61 145 . 759 .85

5,140 61 587 3.0% 41.70
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KENNEBEC RIVER BASIN.
MOOSEHEAD LAKE AT EAST OUTLET, MAINE.

Location.—At wharf at east outlet of lake, about 8 miles from Kineo, Piscataquis
County.

DRAINAGE AREA.—1,240 square miles.

RECORDS AVAILABLE.—April 1, 1895, to September 30, 1917.

Gage.—Staff at end of boat landing; two datums have been used at east outlet; the
first (or original datum) is 1,011.30 feet above mean sea level and approximately
10 feet below sills of outlet gates; gage is read to this datum; the second, to which
all gage readings published to and including 1911 have been referred, is 10 feet
higher; that is, the zero is at the sill of the gates; as it is believed that low water
may go below the gill of the gates (zero of second datum), gage heights since 1912,
are published as read—that is, to original datum.

Recuration.—The lake is regulated to a capacity of 23,735,000,000 cubic feet. The
dam at the east outlet is controlled by 39 gates; the sills of the gates being at ele-
vations varying from 8.0 feet to 11.4 feet (original datum). At extreme low
stages the flow from the lake is controlled not by the gates but by a bar above
the dam at an approximate gage height of 9 feet (original datum). The records
show only fluctuations in the level of the lake and are used in the studies of
regulation of the lake and in computing the natural flow of the Kennebec at The
Forks station.

CooreraTioN.—Record furnished by Hollingsworth & Whitney Co.

Daily gage height, in feet, of Moosehead Lake at east outlet, Maine, for the year ending
Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

101860°—20—wsp 451—-3
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EKENNEBEC RIVER AT THE FORKS, MAINE.

Location.—At wooden highway bridge about 2,000 feet above mouth of Dead River,
at The Forks, Somerset County.

DrAINAGE AREA.—1,570 square miles. R

RECORDS AVAILABLE.—September 28, 1901, to September 30, 1917.

Gaces.—Chain on bridge, a vertical staff on timber retaining wall on left bank 75 feet
above bridge, and a Gurley 7-day water-stage recorder on left abutment; recorder
set to read the same as chain gage at low water, but gives lower readings than chain
gage at high water; used during summer months only. Chain gage read by S. C.
Durgin.

DiscHARGE MEASUREMENTS.—Made from the bridge.

CHANNEL AND coNTROL.—Channel at bridge is subject to slight changes; control is

~ occasionally affected by backwater from Dead River.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 10.1 feet, from 4
to 12 p. m. June 18 (discharge, by extension of rating curve, 23,700 second-feet);
minimum stage recorded during year, 1.2 feet on October 24 (discharge, 700
second-feet).

Ice.—Stage-discharge relation seriously affected by ice for several months.

Recuration.—Flow regulated by storage in Moosehead Lake. During May, June,
July, and August the operation of Indian Pond for log driving causes a large
diurnal fluctuation. Records of monthly discharge have been reduced to natural
flow by adding or subtracting the amount of water stored in or released from
Moosehead Lake.

Accuracy.—Stage-discharge relation occasionally affected by backwater from Dead
River and by ice during the winter. Rating curve fairly well defined, a table
of relation being used to convert discharge rating for chain gage to a correspond-
ing rating for water-stage recorder. Water-stage recorder in operation October 1
to November 14 and April 26 to September 30; chain gage read to half-tenths
once daily November 15 to April 25. Daily discharge for period when water-
stage recorder was in operation determined by use of discharge integrator; for
period when water-stage recorder was not in operation, discharge ascertained by
applying rating table to mean daily gage height. Records fair.

Discharge measurements of Kennebec River at The Forks, Maine, during the-year ending
Sept. 30, 1917.

' Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet, | Sec.ft. Feet, | Sec.-ft.
Jan. 16 | E. W.Conners.......... a2 84 822 || Apr. 16 | F. E. Pressey.......... b1.89 1,120
Feb. 13 |..... A0un e el 0510 | 2,620 || May 23 [.._.. ST 5.61 | 7,600

a Stage-discharge relation affected by ice. b Stage-discharge relation affected by log jam.
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Daily discharge, in second-feet, of Kennebec River at The Forks, Maine, for the year ending
Sept. 30, 1917,

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1,050 | 1,160 | 4,500 | 5,000 | 9,200 | 7,400 | 3,900
960 3,800

8§
20100 | 015 | 5,400 | 4,500 | 7,700 | 23600 | 3,750
2100 | 615 | 5,200 | 4,550 | 6,300 | 3,300 | 3,750
20100 840 | 5,500 | 4,700 | 6,000 | 2,600 | 3,400

2,600 | 1,100 | 2,400 12,300 4,550 | 4,300
2,500 | 1,240 | 5,000 (13,100 | 5,900 | 4,850 4,200
2,500 | 1,740 | 7,700 (17,600 | 5,800 | 3,900 | 5,200
2500 | 1,960 | 7,500-18,000 | 5,900 | 3,750 | 4,300
2,460 | 2,460 | 7,500 |17,000 | 5,900 | 4, 3,900
2,600 | 2,880 | 5,300 116,600 | 5,700 | 4,300 | 3,450
2,740 | 3,810 | 5,800 16,000 | 5,600 | 4,200 | 3,300
2,600 | 4,880 | 6,800 [15,400 | 4,400 | 3,950 | 3,300
2,450 | 5,460 | 7,500 [15,000 | 4,100 | 4,000 | 3,300
2)600 | 3,640 | 7,400 (13,000 | 3,700 | 4,350 | 3,250
2,600 | 3,320 | 7,200 | 8,300 | 3,750 | 4,350 [ 3,200_
2,600 | 3,260 | 6,800 | 6,500 | 3,700 | 4,100 [ 3,150
2:880 | 2,850 | 5,000 | 7,200 | 4,000 | 4,100 | 3,050
2,080 | 2,700 | 4,200 | 8,000 | 3,400 | 4,000 | 3,000
| 1i980 | 3, 5,000 | 9,400 | 4,100 | 4,150 | 3,000
1,850 [..0.... 5,300 |....... 11,000 | 4,000 |._.....

Nore.—Stage-discharge relation affected by ice Dec. 10 to Mar. 19; discharge ascertained from gage
heights, two discharge measurements, observer’s notes, and weather records; affected by logs Apr. 15-16.

Monthly discharge of Kennebec River at The Forks, Maine, for the year ending Sept. 30,
1917.

[Drainage area, 1,570 square miles.]

) . Discharge in second-feet.
* Corrected

c d for st (depih
: orrected for storage. e in
Month. inches on
Observed drainage
mean. Per square| area).
Mean mile.
1, 510 1,030 0. 656 0.76
1,700 1,210 771 .86
1,620 2,690 171 L97
2,060 1,700 1.08 1.24
2,640 610 -389 .42
2,440 970 .618 .71
2,120 . 6,220 3.96 4.42
'5,240 7,220 4,60 5.30
10, 400 10,400 6.62 7.39
6, 000 4,560 90 3.34
4,740 < 6,540 4,17 4.81
3,780 1,240 . 790 .88
3,680 3,700 2.36 32.10

DEAD RIVER AT THE FORKS, MAINE,

Location.—One-eighth mile above farm house of Jeremiah Durgin, 13 miles west of
The Forks, Somerset County.

DrAINAGE AREA.—878 square miles.

RECORDS AVAILABLE.—September 29, 1901, to August 15, 1907; March 16, 1910, to
September 30, 1917.
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Gace.—Staff bolted to large boulder on left bank; read by H. J. Farley.

DiscaarRGE MEASUREMENTS.—Made from cable 700 feet above gage.

CHANNEL AND coNTROL.—Stream bed rough, control practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage during year, about 7.9 feet on morning
of June 21 (discharge about 22,600 second-feet); minimum open-water stage
recorded during year, 0.6 foot, several times in October and November (discharge,
from extension of rating curve, 100 second-feet).

Ice.—Stage-discharge relation seriously affected by ice.

REGULATION.—A number of dams on lakes above; used for log driving during May and
June.

Accuracy.—Stage-discharge relation practically -permanent except when affected
by ice or log jams. Rating curve fairly well defined. Gage read to half-tenths
twice daily, except during winter when it is read twice a day, three times a
week. Daily discharge determined by applying mean daily gage height to
rating curve. Open-water record good; winter record fair.

Discharge measurements of Dead River at The Forks, Maine, during the year ending
: Sept. 30, 1917.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. || Date- Made by— height. | charge.
Feet. | Sect. Feet. | Sec.ft.
Jan. 15 | E. W, Conners......... 22.70 615 || Apr. 25 | F. E, Pressey.......... 4. 49 7,280
Feb. 12 |..... do..iiiiiiilt @ 1.40 427 ay 10 |.....do.................. 5.14 | 10,800
Apr. 17 | F, E. Pressey.......... 2.08 1,790

a Stage-discharge relation affected by ice.

. Daily discharge, in second-feet, of Dead River at The Forks, Maiﬁe, Jor the year ending
Sept. 30, 1917.

- I
Day. Oct. | Nov, | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. 1 July. | Aug. | Sept.

610 | 510 3253,050 | 4,710 | 3,550 | 1,780 | 8,200 | 1,390
560 | 510 | 325 |3,150 | 5,240 | 3,550 | 1,940 | 4,970 | 1,240
510 | 510 | 370 |3,250 | 6,140 | 3,990 | 2,200 | 4,460 | 1,100
510 | 460 | 415 3,350 (2,750 3,140 | 2,030 | 3,990 | 902
560 | 460 | 415 (3,550 | 4,460 3,770 | 1,320 |3,550 | 665

610 460 415 | 3,650 | 4,220 | 3,990 840 | 1,860 610
560 460 460 | 3,770 | 4,460 | 4,970 560 | 1,240 720
510 460 460 | 3,340 | 3,550 { 4,970 610 | 1,030 560
415 415 510 | 3,140 | 3,990 | 2,940 610 | 1,320 510
325 415 510 | 2,750 | 3,990 | 2,470 665 | 1,540 510

240 | 415| 5102,560 | 3,990 | 4,460 | 720 |1,700 | 580
160 | 427 | 460 2,380 3,990 | 8,940 | 840 |1,320| 520
780 | 1,100 | 460
720 | 1,170 | 400
780 {2,120 | 340

665 | 2,380 | 300

610 | 2,290 | 340
560 | 2,200 400
610 | 2,200 | 480
510 | 2,470 | 600
510 | 2,030 760
510 | 1,940 | 660 .
510 | 1,80 | 600
610 | 1,940 | 580
560 | 2,200 | 600
510 | 2,030 | 640
510 | 1,860 | 500
510 | 1,780 | 440
415 | 1,460 | 400
510 | 1,320 | 380
14,600 | 1,460 |.......

NoTE,—Stage-discharge,relation affected by ice Dec. 26 to Apr. 4; discharge determined from a study of
observed gage heights, two discharge measurements, temperature records, and hydrograph comparison
with East Branch of Penobscot River at Grindstone; affected by log jams Sept. 11-30, and discharge deter-
mined by comparisons with near-by streams. Discharge estimated Apr. 5-6, and also June 18, 21, and
July 31, when water was over the gage.
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Monthly discharge of Dead River at The Forks, Maine, for the year ending Sept. 30, 1917.

[Drainage area, 878 square miles.]

Discharge in second-feet.

g Run-off

(dggth in

Month. Por ldn ies on

: - rainage

Maximum. [ Minimum. | Mean. sgllﬁzre area).

1,620 100 406 0. 463 0.53
1,390 100 356 . 405 .45
3,550 510 1,080 123 1.42
7 100 0 . 638 .74
510 325 389 .443 .46
3,250 325 941 1.07 1.23
10, 500 1, 860 4,140 4.72 5.27
7,130 2,750 4,120 4.69 5.41
17, 800 1,700 5,610 6.39 7.13
14,600 415 1,260 1.4 1.66
August ... - 8,200 1,080 2,290 2.61 3.01
51311107 I . 1,3% . 690 .77
The year. . ...ceeueeunenneaeaaaananas 17,800 100 1,820 2.07 28.08

SEBASTICOOK RIVER AT PITTSFIELD, MAINE.

LocarioNn.—At steel highway bridge just above Maine Central Railroad bridge in
Pittsfield, Somerset County.

DRAINAGE AREA.—320 square miles.

REecorps avamasie.—July 27, 1908, to September 30, 1917.

Gaee.—Chain attached to highway bridge; read by C. D. Morrill.

DiscaARGE MEASUREMENTS.—Made from the highway bridge:.

CHANNEL AND CONTROL.—Practically permanent; banks high and rocky and not sub-
ject to overflow.,

ExTrEMES OF DISCHARGE.—Maximum stage recorded during year, 7.7 feet at 6.20
a. m. June 19 (discharge, 5,590 second-feet); minimum stage recorded during
year, 2.7 feet at 6 a. m. October 10 and 9 a. m. and 6 p. m. October 15 (discharge,
148 second-feet).

Ice.—Stage-discharge relation not seriously affected by ice, as the rapid fall and the
proximity of the power plant immediately above station tend to keep river open.

ReauLaTION.—About 800 feet upstream from the station is the dam of the Ameri-
can Woolen Co. (Pioneer Mills) and the Smith Textile Co.; and about half a mile
farther upstream is the dam of the American Woolen Co.’s Waverly Mill; the
storage of water at these dams causes diurnal fluctuation at the gage.

Accuracy.—Stage-discharge relation shifts occasionally. Rating curve fairly well
defined. Gage read to tenths twice daily. Owing to lack of exact information
in regard to the stage at night when mills are shut down, figures for daily dis-
charge are not published.

The following discharge measurement was made by F. E. Pressey:
May 15, 1917: Gage height, 3.70 feet; discharge, 602 second-feet.
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Twice-daily discharge, in second-feet, of Sebasticook River at Pittsfield, Maine, for the
year ending Sept. 30, 1917.

Oct. Nov. Dec. Jan. Feb. Mar.

Day.
AM.| P.M. | AM.| P.M.| AM.| P.M.| ALM.[| P.M.| AM.| P.M.| A.M.| P.M.

214 289 214 331 | 2,290 | 2,160 424 424 376 331 331 376
214 214 214 289 | 2,160 | 2,160 424 424 376 376 331 376
214 214 214 289 | 2,030 | 1,910 424 475 331 376 331 376
214 289 214 289 | 1,670 | 1,550 475 475 376 289 376 331
148 250 214 289 | 1,320 | 1,320 424 475 289 289 815 148
214 250 214 289 | 1,210 | 1,210 475 475 289 289 148 148
214 250 180 180 | 1,100 | 1,1 424 475 331 376 289 331
214 214 180 250 | 1,000 | 1,000 250 250 376 331 331
214 180 250 331 905 | = 815 289 289 331 376 331 331

21 .l 214 214 250 331 475 475 475 475 376 376 289 331
22 .. 214 214 289 331 475 475 590 590 331 376 250 331
23l 0 289 239 289 530 530 475 530 331 331 331
P S 214 331 289 376 657 657 530 530 331 148 289 214
b S 331 331 376 732 732 475 475 148 148 214 214
26 ... 214 289 250 250 815 815 475 475 331 376 289 331
b1 331 289 331 815 815 475 475 331 376 331 376
28, s 214 214 289 331 732 732 475 475 424 376 | 1,430 { 1,790
9. .l 214 250 331 331 657 657 424 376 §....... wee-a.) 1,670 | 1670
30. ... 214 289 331 331 590 590 376 376 |..... welecesn.| 1,670 1 1,670
Bl | 180 | 250 {.......|....... 500 | 590 | 376 | 424 |.......|....... 1,670 | 1,790
Apr May. June July. Aug, Sept.
Day.

wren
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550 | 3798 | 376|480 5450 | 330| 33| 4r5| 45| S| 3;\
550 | 376| 331 (5500|5450 | 331| 376| 475 475| 33| 3™
550 | 331| 37650804750 | ,331| 331 45| 53| 33| 376
8107 280| 289 )4,33014,000 331 331, 530| 53| 376 331
810| 289| 289|349 |3,070| 331 | 331| 475] 475| 331

940 | 331 | 3312680 |2420| 376| 376| 475| 475| 250 | 250
070 | 331 | 289|1,010] 1,790 | 331| 331 530 | 331| 376
940 | 250 | 250 | 1,670 1,550 331| 331| 657 si5| 33| 376
550 | 250 | 250 |1,430]1.430| 31| 331)1,100| 1,100 831| 3%
160| 250 250 1,320 1,210 331 33171, 1, 376 | 376
910 | 280 | 289 | 1,100 1, 289 | 214 | 90 376 | 376
550 | 331 | 289 5( ‘905| 214! 331| 85| 815| 331| 250
430 9| 732| 657 376) 424| 85| 815| 250| 250
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ANDROSCOGGIN RIVER BASIN.
ANDROSCOGGIN RIVER AT ERROL DAM, N. H.

Locartron.—At Errol dam, 1 mile above Errol, Coos County.

DrANAGE AREA.—1,095 square miles.

Recorps AvaiLaBLE.—January 1, 1905, to September 30, 1917.

Gage.—Movable rod gage; readings taken daily from sill of deep gate No. 6;

tion of zero of gage or sill of gate, 1,231.3 feet above mean sea level.
DiscEarGE.—Computed from discharge through 14 gates in the dam by means of
coefficients determined from a few discharge measurements.!
Ice.—Stage-discharge relation little affected by ice.
Recuration.—LErrol dam regulates the storage of Umbagog Lake, the lower of the
Rangeley series of lakes, comprising the principal storage of Androscoggin River
and amounting to nearly 20 billion cubic feet, and also a recently developed
storage site on Magalloway River created by the Aziscohos Dam, which amounts
to about 9.6 billion cubic feet, thus making the total storage about 29.6 billion
cubic feet. Errol dam is about 5 miles below outlet-of Umbagog Lake and
about 3.5 miles below mouth of Magalloway River, thus making this stream one
of the feeders of Umbagog Lake. Results not corrected for storage.
CooreraTiON.—Records obtained and computations of daily discharge made under
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eleva-

direction of Walter H. Sawyer, agent for Union Water Power Co., Lewiston, Me.

Daily dischorge, in second-feet, of Androscoggin River at Errol dam, N. H., for the year
. ending Sept. 30, 1917.
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' See U. S. Geol. Survey Water Supply Paper 321, p. 61.
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Monthly discharge of Androscoggin River at Errol dam, N. H., for the year ending Sept.

30, 1917.

[Drainage area, 1,095 square miles.]

Discharge in second-feet.

Run-off

(depth in

Month. Per 1:.110 les on

. rainage

Maximum. | Minimum. | Mean. sglli,laére ares).

1,950 1,000 1,670 1.53 1.76
, 987 1,680 1.53 .71
1,820 1,060 1, 144 1.66
2,150 1, 800 1,940 177 2.04
2, 530 2,020 2,210 2,02 2.10
2,550 1,520 2,220 2.03 2.34
1,870 844 1,530 1.40 1.56
2, 860 930 1,940 1.77 2.04
12, 500 2,160 7,130 6. 51 7.26
4, 1,560 2,490 2.27 2.02
2,540 1,280 1,980 1.81 2.09
2,010 1,630 1,850 1.69 1.89
12, 500 844 2,340 2.14 29.07

Nore.—The monthly discharge in second-feet per square mile and the run-off in depth in inches do not

represent the natural flow from the basin because of artificial storage.

ANDROSCOGGIN RIVER AT BERLIN, N. H.

LocaTioN.—At upper or sawmill dam of Berlin Mills Co. at Berlin, Coos County.

DRAINAGE AREA.—1,350 square miles.
Recorps avamasLeE.—October 1, 1918, to September 30, 1917.

Gages.—Fixed gages are maintained in the river above the forebay racks and in the
tailrace immediately below the outlet of the wheels; these gages are referred to
the same datum, and the differences in the readings give the head acting on the
wheels; a gage is also attached to each wheel gate, from which the wheel-gate

opening can be ascertained.

DETERMINATION OF DISCHARGE.—Discharge computed from curves prepared from
Holyoke tests of the wheel runners, using the head and gate openings as ascertained
from the gages. Quantity of water wasted over the dam is computed by the

Francis formula for discharge over weirs.
Ice.—Stage-discharge relation not affected by ice.

RecurATioN.—Under an agreement between the power users on Androscoggin River,
the flow at Berlin, N. H., is maintained at a minimum of 1,550 second-feet and
at such a point above 1,550 second-feet as is consistent with the constant main-
tenance of that quantity. Final regulation of the river is made at Pontocook
dam, N. H., above which is 2 pond containing about a day’s supply; the primary

regulation is made at Errol, N. H., about 30 miles above Berlin.

CooPERATION.—Gages are under the direction of George P. Abbott, of the Berlin Mills
Co., and discharge record is furnished for publication by Walter H. Sawyer,

agent for Union Water Power Co., Lewiston, Maine.
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Note.—Discharge Sept. 3 estimated.

Monthly discharge of Androscoggin River at Berlin, N. H., for the year ending Sept. 30,
1917.

[Drainage area, 1,350 square miles.]
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ANDROSCOGGIN RIVER AT RUMFORD FALLS, MAINE.

LocaTioN.—At dam of Rumford Falls Power Co. at Rumford, Oxford County.

DRAINAGE AREA.—2,090 square miles.

RECORDS AvAILABLE.—May 18, 1892, to September 30, 1917.

(GaceEs.—One in pond above dam; another in tailrace of power house.

DisceargE.—Computed from discharge over the dam by use of the Francis weir
formula with modified coefficient, and the quantities passing through the various
wheels of the power house, which have been carefully rated.

IcE.—Stage-discharge relation little affected by ice.

RecuLaTioN.—Storage in Rangeley system of lakes at headwaters of Androscoggin
River aggregates about 29.6 billion cubic feet. The stored water is regulated
in the interests of the water-power users below. Results not corrected for storage.

CoorErATION.—Records obtained and computations made by Charles A. Mixer,
engineer, Rumford Falls Power Co.

Daily discharge, in second-feet, of Androscoggin River at Rumford Falls, Maine, for the
year ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb, | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1. 8,950 | 2,300 | 2,490 | 2,920 | 4,280 | 7,110 | 5,520 | 8,310 | 2,410 | 2,840
2. 5,370 | 2,530 | 2,500 | 2,890 | 4,470 | 6,620 | 5,580 | 6,730 | 2,560 | 2,360
3. 3,640 | 2,460 | 2,450 | 2,880 | 4,550 | 6,210 | 5,370 | 5,710 | 2,550 | 2,150
ry 3,260 | 2,410 | 2,400 | 2,760 | 4,760 | 6,030 | 6,730 | 4,760 | 2,430 | 2,870
5. 3,240 | 2,450 | 2,520 [ 2,880 | 5,020 | 5,920 | 5,750 | 4,730 | 2,000 | 2,690
6. 3,410 | 2,490 | 2,490 | 2,860 | 5,430 | 5,490 | 4,990 | 3,500 | 2,490 | 2,590
7. 3,380 | 2,030 | 2,480 | 2,820 | 6,440 | 5,220 | 4,720 | 2,980 | 2,400 | 2,530
8. 3,240 | 2,350 | 2,450 | 2,870 | 6,080 | 5,080 | 5,040 | 2,590 | 2,360 | 2,4
9. 3,060 | 2,420 | 2,510 | 2,840 | 4,940 | 5,260 | 6,460 | 2,680 | 2,520 | 2,160
10. 2,950 | 2,430 | 2,470 | 2,800 | 4,130 | 5,330 | 6,640 | 3,000 | 2,770 | 2,390

2,980 | 2,370 | 2,190 | 2,790 | 3,820 | 5,310 [13,800 | 2,780 | 2,730 | 2,290
2,920 | 2,330 | 2,430 | 2,830 | 3,980 | 5,430 {21,700 | 2,710 | 2,180 | 2,270
2,290 | 2,280 | 2,430 | 2,730 | 4,040 | 4,930 (19,700 | 2,800 | 2,540 | 2,250
2,050 | 2,180 | 2,430 | 2,680 | 3,930 | 5,430 (14,800 | 2,800 | 2,480 | 2,250
2,370 | 2,920 | 2,410 | 2,800 | 3,470 | 6,100 114,900 | 2,330 | 2,680 | 2,280
2,270 | 2,930 | 2,470 | 2,810 | 3,920 | 5,310 (13,700 | 2,810 | 2,830 | 1,800
2,230 | 2,890 | 2,460 | 2,730 | 3,820 | 4,670 {14,500 | 2,820 | 3,270 | 2,300
2,230 | 2,810 | 2,150 | 2,340 | 4,560 | 5,000 /30,300 | 2,760 | 3,590 | 2,260
2,450 | 2,750 | 2,550 | 2,540 | 5,700 | 5,510 (23,400 | 2,740 | 2,520 | 2,250
2,550 | 2,600 | 2,530 | 2,460 | 7,900 | 6,400 {17,300 | 2,710 | 2,970 | 2,360
2,570 | 2,430 | 2,620 | 2,470 | 9,060 | 7,430 16,900 | 2,660 | 3,930 | 2,420
2,690 | 2,600 | 2,660 { 2,510 [11,100 | 5,960 |16,700 | 2,400 | 3,870 | 2,570
2,880 | 2,520 | 2,680 | 2,540 |13,500 | 5,400 |15,800 | 2,650 | 3,330 | 2,080
2,860 | 2,480 | 2,700 | 2,650 (11,000 | 6,680 (14,000 | 2,470 | 4,500 | 2,460
2,330 | 2,490 | 2,370 | 2,620 | 8,040 | 6,480 13,200 | 2, 5,380 | 2,310
2,550 | 2,470 | 2,800 7,380 | 5,710 {11,600 | 2,630 | 3,830 | 2,330
2,550 | 2,440 | 2,880 | 3,870 | 6,430 | 4,940 |10,200 | 2,510 | 3,480 | 2,400
2,590 | 2,870 | 2,910 | 7,640 | 6,110 | 4,930 | 9,170 | 2,550 | 3,020 | 2,280
2,520 | 2,490 [0, 7,200 | 6,450 | 4,970 | 8,620 | 2,000 | 2,880 | 2,160
2,310 | 2,520 |.... .. ,330 | 7,960 | 6,030 | 9,330 | 2,380 | 2,960 | 2,020
2,140 | 2,510 |- ... .. 4,450 |, 5,540 |....... 2,400 | 3,160 |.......
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Monthly discharge of Androscoggin River at Rumford Falls, Maine, for the year ending
Sept. 30, 1917.

[Drainage area, 2,090 square miles.]

Discharge in second-feet.
& Run-off

(depth in

Month., Per inches on

Maximum. | Minimum. | Mean. | square dl;lenage

mile. a).

(81700 3,640 1,930 2,540 1.22 14
November............. 4,960 1,970 2,630 1.26 1.41
December............... 8,950 2,050 2,990 1.43 1.65
January................. 2,930 2,030 2,510 1.20 1.38
February.............. 2,910 2,150 2,510 1.20 1..25
March. .. .. ..ol 7,640 2,340 3,220 1.54 .78
April. ...l 13,500 3,470 6,070 2.90 3.4
ay... 7,430 4,930 5,690 2.72 3.14
June.. 30,300 4,720 | 12,200 5.85 6.53
July.. 8,310 2,000 3,220 1.54 178
August. ,380 2,000 2, 1.43 1.65
September..... ... 2, 870 1,800 2,350 112 1.25
The Year. .« iieaeaeeeaeann 30,300 1,800 4,070 1.95 26.47

Nore.—The monthly discharge in second-feet per square mile and the run-off in depth in inches do not
represent the natural flow from the basin because of artificial storage.

MAGALLOWAY RIVER AT AZISCOHOS DAM, MAINE.

LocaTtion.—At Aziscohos dam, Oxford County, about 15 miles above mouth.

DRAINAGE AREA.—215 square miles.

RECORDS AVAILABLE.—January 1, 1912, to September 30, 1917,

Gaee.—Vertical staff in two sections, the lower attached to one of the concrete but-
tresses of the dam and the upper on the concrete gate tower.

DETERMINATION OF DISCHARGE.—Discharge determined from readings of gate open-
ings. Gates have been rated by current-meter measurements at a station about
a mile below the dam.

REecuLaTION.—The capacity of the storage reservoir above the dam is 9,593,000,000
cubic feet, and the discharge is regulated for power interests below. The opera-
tion of the gates is planned to maintain as nearly as possible a constant flow at
Berlin, N. H. Results not corrected for storage.

CooprerartioN.—Discharge computed and furnished for publication by Walter H.
Sawyer, agent Union Water Power Co., Lewiston, Maine.
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Monihly discharge of Magalloway River at Aziscohos dam, Maine, for ihe year ending
Sept. 30, 1917.

[Drainage area, 215 square miles.]

Discharge in second-feet.
T8 Run-off
(dgﬁth in
Month. inches on
Maximum. | Minimum. | Mean sqlrz:re drainage
. ’ . mile area).
October- .. .. ... 1, 1,220 5.67 6.54
November................... 1,450 86 946 4.40 4.91
December 1,400 87 514 2.39 2.76
January. . 1 183 183 85 -98
February. 801 165 259 1.67 1.74
March.... 1, 560 164 957 4.45 5.13
April..... 1,070 76 240 1.12 1.25
A, 1,200 81 277 1.29 1.49
June...........oooiiiell 4,660 99 1,650 7.67 8.56
July...... 1,610 216 4 1.88 2.17
Auvgust..... 1,780 548 2.55 2.94
September 1,880 502 1,400 6.53 7.29
The JFear- - - ceeieie e i aeeecaaaas 4,660 76 724 3.37 45.76

Norte.—The monthly discharge in second-feet per square mile and the run-off in depth in inches do
not represent the natural flow from the basin berause of artificial storage. Thgﬁyearly discharge and run-
oft doubtless represent more nearly the natural flow, for probably little stored water is held over from
year to year, B

LITTLE ANDROSCOGGIN RIVER NEAR SOUTH PARIS, MAINE.

LocarioN.—At left end of an old dam at Bisco Falls, 200 feet below highway bridge
and 5 miles above South Paris, Oxford County.

DRAINAGE AREA.—75 square miles,

RECORDS AvAiLABLE.—September 14, 1913, to September 30, 1917.

Gage.—Chain on left bank installed April 16, 1914; original gage, a vertical staff,
was destroyed by ice March 2, 1914; from March 18 to April 9, 1914, a chain
gage on a footbridge was used; all gages referred to same datum and at practi-
cally same place. Gage read by G. A. Jackson.

DiScHARGE MEASUREMENTS.—Made from highway bridge or by wading.

CHANNEL AND CONTROL.—At low and medium stages water flows through opening
at left of old stone dam; opening was enlarged by high water of April 9, 1914;
water flows over dam at gage height 5.30 feet.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 8.4 feet at 7 p. m.
June 12 (discharge, 2,070 second-feet); minimum stage recorded during year,
1.5 feet several times in July and August (discharge, 20 second-feet).

Ice.—Control remains open throughout the winter; stage-discharge relation not
affected by ice. .

REgULATION.—Storage at Snows Falls, 1} miles above the station, and at West
Paris, 4 miles above, has some effect on regimen of stream.

Accuracy.—Stage-discharge relation changed at the time of high water April 9, 1914;
otherwise practically permanent. Rating curve well defined below 700 second-
feet and fairly well defined between 700 and 1,800 second-feet. Gage read to
tenths once daily. Daily discharge ascertained by applying rating table to
daily gage height. Records good except for times of sudden changes in stage,
when the number of gage readings is insufficient to determine accurately the
mean daily flow.
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Discharge measurements of Little Androscoggin River near South Paris, Maine, during
the year ending Sept. 30, 1917.

[Made by G. C. Danforth.]

Gage Dis- -

Date. height. | charge.

R Feet. Sec.ft.

April16...._.... R 5.81 421
Sept.25.................j ........................................................... 1.94 43.6

Daily discharge, in second-feet, of Little Androscoggin River near South Paris, Maine,
Jfor the year ending Sept. 30, 1917.

* Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
108 1,180 61 493 314 159 | 219 24 108
92 108 493 68 475 292 159 179 20 92
84 92 | 303 68 512 303 140 169 20 76
84 76 199 61 475 325 179 116 24 76
84 61 179 61 458 303 132 108 20 61
76 76 209 61 270 116 108 24 47
76 61 198 54 | 1,280 239 108 92 20 47
40 61 149 54 7 229 124 68 20 47

61 61 124 61 348 189 760 76 24 34
68 40 132 61 360 169 | 1,970 92 24 4
68 47 132 61 348 219 | 1,080 100 24 29
61 40 124 61 426 199 535 24 29
47 61 o 68 458 218 585 92 24 24
61 61 100 76 426 159 493 76 29 24
61 68 108 76 493 140 | 1,180 61 84 29
54 68 100 68 512 132 | 1,180 47 169 34
61 47 108 61 535 124 830 47 92 40
372 84 100 61 585 108 615 29 108 47
229 68 108 61 830 116 493 24 239 68
169 61 116 68 760 116 458 24 140 54
132 61 372 76 615 209 348 20 116 54
124 314 270 108 458 249 303 29 189 47
116 124 219 116 442 360 34 348 40
116 108 159 140 411 149 303 -34 281 40
108 159 239 132 229 28 149 34

84 100 140 360 132 179 29 140 34

NoTe.—Discharge estimated Feb. 15-22.

Monthly discharge of Little Androscoggin River near South Paris, Maine, for the year
ending Sept. 30, 1917.

[Drainage area, 75 square miles.]

Discharge in second-feet.
® Run-off
(depth in
Month. Per igch'es on
; - rainage
Maximum. | Minimum,. | Mean. sqqaere ares).
372 40 95.3 1.27 1.46
360 40 90.7 J.21 1.35
1,180 100 2.67 3.08
239 68 118 1.57 1.81
68 47 57.0 .760 .79
54 160 2.13 2.46
1,280 348 515 6.87 7.66
3 108 203 2.71 3.12
1,970 108 464 6.19 6.91
9 20 71.4 .952 1.10
348 20 93.7 1.2 1.4
108 24 46.1 615 .67
1,970 20 176 2.35 31.85
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PRESUMPSCOT RIVER BASIN.

PRESUMPSCOT RIVER AT OUT]i.ET OF SEBAGO LAKE, MAINE.

LocaTtioN.—At outlet dam at Sebago Lake and hydroelectric plant at Eel Weir Falls,
Cumberland County, 1 mile below lake outlet. ’

DRAINAGE AREA.—436 square miles.

REecORDS AVAILABLE.—January 1, 1887, to September 30, 1917. Results of a recom-
putation of all data from 1887 to 1911 are published in the second annual
report of Maine State Water Storage Commission.

GaGES.—On bulkhead of gatehouse at outlet dam and in forebay and tailrace of
power plant.

Discaarare.—Prior to March, 1904, discharge was determined from records of open-
ing of gates in dam; since March, 1904, flow from lake has been recorded by three
Allen meters, one on each of three pairs of 30-inch Hercules wheels; wheels and
recording meters checked by current-meter measurements, brake tests of wheels,
and electrical readings of the generator output. Water wasted at regulating
gates is measured from records of gate openings and coefficients determined from
current-meter measurements.

IcE.—Stage-discharge relation not affected by ice.

ResurAaTION.—Sebago Lake (area, 46 square miles) is under complete regulation.
Results not corrected for storage.

CooPERATION.—Entire record furnished by S. D. Warren Co.

Daily discharge, in second-feet, of Presumpscot River at outlet of Sebago Lake, Maine, -
for the year ending Sept. 30, 917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

333! 875 673! 760| 810| 842 212 s42( 7202480 | 790 720
7951 755! 792 | 828 | 812 827 | 737 | 787 740 2,450 | 767 45
867 | 845| 342| 827| 3| 87| 798| 828| 9253 |2,400| 703 237
803 | 882| 793 | 858| 283| 307{ 780| 813| 74312360 760 740
802 | 332/ 80| 835 775| 790 | 812 752| 705)2,350 | 210 783

857) 863 )| 811 | 733 | 830 840 | 667) 270 7682330 758 721
883 870 868| 300| 87| 88| 562 813| 745|218 | 758 832
243 | 848 | 820 | 808| 837 | 835| 202| 842 722|2,240| 757 752
890 | 788 782) 792 85| 835| 843 | 837| 707| 1,650 762 260
845 | 837 | 365| 808| 842 | 800 | 807 | 730 245| 847 | 760 785

897 827 817 737 345 252 780 795 623 835 762 797
853 503 837 840 830 842 842 800 828 808 240 815
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Monthly discharge of Presumpscot River at outlet of Sebago Lake, Maine, for the year
ending Sept. 30, 1917.

[Drainage area, 436 square miles.]

i ge 1 nd-feet.

Discharge in second-fee Run-off

(depth in

Month. Per inches on

Maximum. | Minimum. | Mean. | square draa;;na;ze

mile. a).

October. . ... 902 242 761 1.75 2,02
November.........occooiiiiiaan.s . 882 317 768 1.76 1.96
December. ....oooovoii i .. 845 222 704 1.61 1.86
January. ... ... ..o..iii.... . 858 207 737 1.69 195
February..... . ......oooioiiiiiiaai.. 845 755 1.73 1.80
March.. .. ... . ... ... 845 213 734 1.68 1.94
April. ... 888 212 699 1.60 1.78
ay. 247 714 1.64 1.89
June. 2,730 245 1,560 3.58 3.99
July. 2,480 182 1,150 2.64 3.04
August. 790 210 691 1.58 1.82
Septergbe 832 45 677 1.55 1.73
The year ... ...ooiiiiiii i 2.730 45 828 1.90 25.78

NoTE.—The monthly discharge in second-feet per square mile and the run-off in depth in inches do
not represent the natural flow from the basin because of artificial storage. The yearly discharge and
run-off doubtless represent more nearly the natural flow, for probably little stored water is held over

fiom year to year.
SACO RIVER BASIN.
SACO RIVER AT CORNISH, MAINE.

Location.—At highway bridge at Cornish, York County, half a mile below mouth of
Ossipee River.

DRAINAGE AREA.—1,300 square miles.

RECORDS AVAILABLE.—June 4, 1916, to September 30, 1917.

Gage.—Chain attached to brldge, read by 8. J. Elliott..

DiscaHARGE MEASUREMENTS.—Made from bridge. .

CHANNEL AND coNTrOL.—Bed covered with sand and boulders. Channel broken by
one pier at bridge.

EXTREMES OF DISCHARGB.—Maximum stage during period covered by record, 9.4
feet at 6.30 a. m. June 18, 1917 (discharge, from extension of rating curve, about
17,400 second-feet); minimum stage recorded, 0.8 foot at 4.30 p. m. August 16,
6.30 a. m. September 11 and September 22, 1917 (discharge, from extension of
rating curve, about 635 second-feet).

Ice.—Stage-discharge relation seriously affected by ice which forms to considerable
thickness.

REecuraTION.—The operation of power plants at Swan Falls and Kezar Falls probably
has little effect on flow at station.

Accuracy.—Stage-discharge relation seriously affected by ice December to April.
Rating curve fairly well defined between 1,000 and 9,000 second-feet. Daily dis-
charge ascertained by applying mean daily gage height to rating table. Open-
water records good; winter records fair.

Discharge measurements of Seco River at Cornish, Maine, during the year ending Sept. 30,

1917.

Gage | Dis- ‘ Gage | Dis-
Date. Made by— height. | charge, || Pate- Made by— heigait. charge.

Feet. | Sec.-ft. ) Feet. Sec -ft

Nov. 14 | E. W.Conners......... 1.47 1,150 | May 1| F. E. Pressey 5.72

Feb. 2|.. ..d ................ 3.71 1,290 8 di ... 5.04 6570
Apr. 12| F.E. Pressey.......... 5.05 | . 6,700 17 4.50 4 960
20| G. C Danforth......... 4.97 6,740 25 4.36 5 310

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Saco River at Cornish, Maine, for the period June 4,
1916, to Sept. 30, 1917.

Day. June. | July. | Aug. | 8ept. Day. June. | July. | Aug. | Sept.
4,600 | 2,020 3,420 | 2,140| 1,900
4,260 ( 1,900 3,260 { 1,900 2,270
4,600 1,790 2,960 | 1,900{ 2,400
4,960 | 1,680 2,680 | 1,680 | 2,140
5,960 | 1,680. 2,400 | 1,570 2,020
6,180 | 1,570 2,400 | 1,460 1,900
6,180 | 1,570 2,400 1,460| 1,790
6,180 | 1,460 2,400 | 1,260| 1,680
5,750 | 1,790 2,400 | 1,260 1,900
5,340 | 2,140 2,400 7 1,260 1,900
4,960 | 2,540 2,400 | 1,260 | 1,900
4,600 | 2,680 2,270 | 1,260 1,790
4,420 | 2,540 2,270 | 1,260 [ 1,790
4,260 [ 2,400 2,270 | 1,360 1,570
3,920 f 2,270 2,270 { 1,260 1,570

2,140 | 1,260 |.2..0.. .
, Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

1916-17.

3,920 | 1,570 | 1,260 | 1,360 | 5,750 | 8,250 | 4,420 | 6,180 | 1,460 | 2,140
4,600 | 1,570 | 1,260 | 1,360 | 5,960 | 8,010 | 4,260 { 6,180 | 1,180 | 1,900
4,780 | 1,570 | 1,260 | 1,360 | 6,180 | 7,770 | 4,420 | 6,180 | 1,460 | 1,680
4,600 | 1,570 | 1,260 | 1,360 | 6,400 { 7,530 | 4,600 | 5,960 | 1,360 | 1,900
4,420 | 1,570 | 1,260 | 1,360 | 6,840 | 7,300 | 4,420 | 5,340 | 1,260 | 1,790
4,260 | 1,680 | 1,360 | 1,360 | 8,250 | 7,070 | 4,420 | 4,960 | 810 | 1,680

0 | 4,260 { 1,790 | 1,360 | 1,360-|10,400 | 7,070 | 4,420 | 4,600 | 1,010 | 1,460
180 | 3,920 | 1,790 | 1,260 | 1,360 | 9,210 | 6,620 | 4,260 | 4,260 | 1,010 | 1,260
090 | 3,420 | 1,900 | 1,260 | 1,360 | 8,970 | 6,180 | 4,420 | 3,920 | 970 | 1,460
090 | 3,260 | 1,900 | 1,260 | 1,360 | 8,010 | 6,180 | 4,960 | 3,580 | 1,050 | 1,180
1,090 | 3,120 1,900 | 1,180 | 1,360 | 7,300 | 6,180 | 5,960 | 3,260 | 1,180 970
1,090 | 2,960 | 1,790 | 1,180 | 1,460 | 6,620 | 5,960 | 7,530 | 3,120 | 1,130 | 1,460
1,000 | 2,680 { 1,680 | 1,260 | 1,460 | 6,400 | 5,960 [ 9,700 | 2,960 | 1,050 | 1,260
1,090 | 2,400 | 1,680 | 1,260 § 1,460 | 6,180 | 5,750 [11,400 | 2,680 | 1,000 | 1,010
1,010 | 2,140 | 1,790 | 1,360 | 1,460 | 6,180 | 5,750 [12,900 | 2,680 [ 735 810
1,010 | 1,900 | 1,900 | 1,260 | 1,460 | 5,960 | 5,540 {12,600 | 2,400 | 635 930
1,010 | 1,680 | 1,900 | 1,260 | 1,360 { 6,180 | 5,540 {13,600 | 2,270 | 1,680 890
1,010 | 1,570 | 1,900 | 1,260 | 1,360 | 6,180 | 5,340 |16,900 | 2,020 | 1,680 | 1,180
1,010 | 1,570 { 1,790 | 1,260 | 1,260 | 6,180 | 4,960 |15,900 | 1,900 | 1,460 | 1,130
1,090 | 1,570 |-1,790 | 1,260 | 1,260 | 6,620 | 4,780 {16,400 | 1,900 | 1,460 { 1,090
1,090 | 1,680 | 1,680 | 1,260 | 1,260 | 7,530 | 4,600 {14,900 | 2,140 | 1,570 | 1,050
1,000 | 1,790 | 1,790 | 1,260 | 1,360 | 7,770 | 4,600 {12,900 | 2,020 | 1,570 700
1,130 | 1,900 | 1,900 | 1,260 [ 1,360 | 8,490 | 4,960 (11,400 | 2,020 | 1,460 890
1,460 | 2,140 | 1,790 | 1,260 | 1,460 | 9,460 { 5,340 10,400 | 1,900 | 1,900 890
2,140 | 2,140 | 1,680 | 1,260-| 1,680 |10,400 | 5,140 | 9, 1,790 | 1,680 890
2,400 | 2,140 | 1,680 | 1,360 | 2,540 |10,900 | 5,140 | 8,490 | 1,570 | 2,140 890
2,540 | 2,140 | 1,570 | 1,360 | 3,580 |10,900 | 4,960 | 7,530 | 1,460 | 2,400 930
2,020 | 2,020 | 1,570 | 1,360 | 4,780 (10,400 | 4,960 | 6,620 | 1,680 | 2,400 890
2,270 | 1,900 | 1, 6,180 | 9,460 | 4,600 | 6,180 | 1,680 | 2,270 290
2,820 | 1,790 | 1, 8,970 | 4,600 | 6,620 | 1,570 | 2,270 890
....... 1,680 | 1, cieea..| 4,600 | . ... 1,570 | 2,270 |.......

NoTE.—Stage-discharge relation affected by ice from Dec. 11 to Mar. 28; discharge determined from gage
heights, comparisons with records of flow at power plant at West Buxton, and one discharge measurement.
Discharge estimated Sept. 26, 1917.
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Monithly discharge of Saco River at Cornish, Maine, for the period June 4, 1916, to Sept.
30, 1917.

\ [Drainage area, 1,300 square miles.]

Diccharge in second-feet.
8 Run-of
. (depth in
Month. Per 1g¥hes on
Mazimum. | Mmimum.| Mean. square ainage
mile. area).
1916.

June 4-30. . .ciiriiiiii i 10, 4,420 7,660 5.89 5.91
July....... . 6,180 2,140 3,760 2.89 3.33
August......... . 2,680 1,260 1,730 1.33 1.53
September .- 2,400 1,010 1,520 1.17 1.30
OCEODT . . .\ eeneeeeeeaamcanecanennn PR 1,900 1, 1,440 111 1.28
NOVember. . ..oeoeeeieiacaieeaaaianaaas .- 2,820 1,010 1,420 1.09 1.22
December. . ... .............. .- 4,780 1,570 2,720 2.09 2.41
January - 1,900 1,360 1,710 1.32 1.52
February 1,360 1,180 1,280 .985 1.03
March..... 6,180 1,260 2,000 1.54 1.78
April.. 10, 900 5,750 7,800 6.00 6.69
7 R 8,250 4,600 5,850 4.50 5.19
JUDe. oo el : 16, 900 4,260 8, 740 6.72 7.50
JULY « e eeveeceeeaiaeae . 6,180 1,460 3,090 2.38 2.74
August ................................... . 2,400 635 1,470 1.13 1.30
September. . .....oiiiiiiiii it . 2,140 700 1, .923 1.03
The Year- ... .cueeeeeeecmneeacacereanans 16, 900 635 3,220 2.48 33.69

OSSIPEE RIVER AT CORNISH, MAINE.

Locarion.—At highway bridge in Cornish, York County, 1} miles above confluence
with Saco River.

DRAINAGE AREA.—448 square miles.

REcORDS AvArLABLE.—July 5, 1916, to September 30, 1917.

GAgE.—Chain attached to bridge; read by O. W. Adams.

DiscHARGE MEASUREMENTS.—Made from bridge.

CHANNEL AND cONTROL.—Bed covered with sand and gravel; posslbly shifting some-
what. Channel broken by one pier at bridge.

ExtrEMES OF DIscHARGE—Maximum stage during period covered by record 7.25
feet at 6 a. m. June 18, 1917 (discharge, from extension of rating curve, about
6,480 second-feet); minimum stage, 1.0 feet several times in September and
October, 1916, and 7 a. m. September 22, and 2 p. m. September 23, 1917 (dis-
charge, 320 second-feet).

Ice.—Stage-discharge relation seriously affected by ice which forms to considerable
thickness.

RecuraTiON.—Flow affected by dams at Kezar Falls and at outlet of Great Ossipee
Lake.

Accuracy.—Stage-discharge relation affected by ice December 14 to March 26.
Rating curve fairly well defined between 350 and 2,400 second-feet. Gage read
to half tenths once daily. Discharge determined by applying daily gage height
to rating table. Records fair.

101860°—20—wsp 451
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Discharge measurements of Ossipee River at Cornish, Maine, during the year ending Sept.
30, 1917.

Date. Made by— hSriZ %' clPaltZe. Date. Made by— G e' Dis- ]

Sec.-ft.
372 || Apr. 30,
392 || May 1
495 71-
2,270 8.
2,070 18 |.
2,290 25

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Ossipee River at Cornish, Maine, for the period July
5, 1916, to Sept. 80, 1917.

Day. July. | Aug. | Sept. Day. July. | Aug. | Sept. Day. July. | Aug. | Sept.
1916.

400 580 | 655

400 555 580

330 400 | 580

380 360 710

340 360 800

360 360 710

380 330 710

360 440 710

360 440 655

340 420 555

420 |oe...-

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
1916-17.

.. 530 555 | 1,500 580 555 462 | 2,930 | 2,180 | 1,040 | 1,880 462 630

530 530 | 1,500 530 485 440 | 2,710 | 2,080 | 1,040 | 1,880 555 605

630 | 485 1,500 | 508 | 462 | 420 |2,710 [ 2,080 | 1,040 | 1,680 | 508 605

580 | 508 [1,410 | 462 | 508 | 420 (2,710 | 2,080 1,040 | 1,500 | 508 605

485 555 [ 1,330 462 508 420 | 2,710 | 2,080 | 1,040 | 1,250 462 530

485 | 630 (1,330 | 580 | 508 | 46O | 2,930 | 2,080 | 1,040 | 1,180 | 462 508

485 485 | 1,330 630 508 420 | 3,720 | 2,080 920 | 1,180 440 485

485 440 | 1,180 740 508 485 ( 3,370 | 1,980 920 | 1,040 420

420 | 400 | 1,04 800 | 508 | 508 | 3,150 | 1,880 | 1,040 | 1,040 | 485 440

360 420 9 655 400 530 | 2,930 | 1,780 | 1,500 920 485 440

340 420 980 630 400 530 | 2;280 | 1,680 | 1,680 860 | - 485 440

320 380 980 605 400 555 | 2,180 | 1,590 | 3,150 860 420 420

340 360 920 580 400 580 | 2,080 | 1,590 | 3,600 800 400

,
320| 360 | 680 710| 400| 630 |2,080|1,330 | 4,850 | 800 | 555 | 400
410 | 740 | 580 | 400

530 | 360 | 605| 655| 530| 485 !2,080 |12 110 | 740 | 580 380
420| 580 | 655| 530 | 462 !2,280 | 1180 |4,850 | 740! 55| 380

462 630 {.......

NoTE.—Stage-discharge relation affected by ice Dec. 14 to Mar, 26; discharge determined {rcm gage
heights, one discharge measurement, observer’s nctes, weather records, and a comparison with Saco River
at Cornish. Discharge estimated Aug. 23, 1917.
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Monthly discharge of Ossipee River at Cornish, Maine, for the period July 5, 1916, to Sept.

380, 1917.
[Drainage area, 448 square miles.}
! Discharge in second-feet.
& Run-off

(depth in

Month. Per dnches on

Maximum. | Minimum. | Mean. square d“;'ie%a)ge

mile. :
1916.

July 5-31.. 2,930 740 1,340 2.99 3.00
August... .. 1,040 360 646 1.44 1.66
September........... ... 980 320 541 1.21 1.35
800 320 469 1.05 1.21
360 522 1.17 1.30
1,500 580 925 2.06 2.38
January.. 462 634 1.41 1.63
February. .- 555 400 464 1.04 1.08
March. .o 2,710 400 817 1.82 2.10
April.. ool 3,720 2,080 2,650 5.92 6.60
ay.. .- 2, 1,040 1,530 3.42 3.94
June.. 6,410 920 2,630 5.87 6. 55
July.... 1,880 462 891 1.99 2.29
August . 380 532 1.19 1.37
September 630 300 423 0.944 1.09
The YORr -« - cueeneeeeeneeaenaneeaeennns 6,410 300 1,040 2.32 31.54

MERRIMACK RIVER BASIN.

MERRIMACK RIVER AT FRANKLIN JUNCTION, N. H.

LocarioN.—At covered wooden bridge of Boston & Maine Railroad near Franklin
Junction, Merrimack County, about a mile below confluence of Pemigewasset
and Winnepesaukee rivers.

DRAINAGE AREA.—1 460 square miles.

RECORDS AVAILABLE.—July 8, 1903, to September 30, 1917.

Gage.—Chain gage fastened to floor of bridge on upstream side over west channel;
read by F. R. Roers. A gage painted on the downstream right-hand side of the
center pier of the bridge is considerably in error for low stages.

DiscHARGE MEASUREMENTS.—Made from upstream side of bridge.

CHANNEL AND CONTROL.—Bed composed of coarse gravel and boulders; fairly per-
manent. .

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 15.1 feet at 5 p. m.
June 18 (discharge, by extension of rating curve, 22,500 second-feet); minimum
stage recorded, 3.95 feet at 6 a. m. August 13 (discharge, 1,040 second-feet).

Ice.—Stage-discharge relation seriously affected by ice during most winters.

RecuraTioN.—Flow affected by storage in Winnepesaukee, Squam, and New Found
Lakes and by the operation of mills above the station.

Accuracy . —Stage-discharge relation practically permanent except as affected by ice
December 17 to March 28. Rating curve fairly well defined below 10,000 second-
feet. Gageread to hali-tenths twice daily as a rule but readings were omitted at
frequent intervals; accuracy of readings somewhat uncertain. Daily discharge
ascertained by applying mean daily gage height to rating table with corrections
for ice during winter. Records fair.

CoorerATION.—Gage-height record furnished by the proprietors of locks and canals
on Merrimack River, Lowell, Mass.

The following discharge measurement was made by M. R. Stackpole:
July 16, 1917: Gage-height 4.83 feet; discharge 1,870 second-feet.
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Daily discharge, in second-feet, of Merrimack River at Franklin Junction, N. H., for
the year ending Sept. 30, 1917.

Day. Oct Nov. Dec. Apr. | May. | June. | July. Aug Sept.
1,700 | 10,800 | 8,500 | 6,000 3,790 [ 4,300 | 1,440 1,800
1,820 8,720 | 8,300 | 5,800 3,960 | 4,300| 1,400 1,700
1,720 | 6,800 ) 7,880 5,600 4,600{ 4,000 1,440 1,620
1,720 § 5,020 | 7,040 | 5,800 5,200 3,620 | 1,440 1,930
1,750 | 2,820 | 6,410 | 5,600 6,000 | 3,450 1,400| 1,820
1,820 3,280 6,410] 5,600 | 4,660 2,970 { 1,400 1,720
1,720| 2,970 | 8,510 | 5,600 | 3,790 2,700 1,350 1,720
1,620 [ 2,680 | 7,200 | 5,020| 3,450 2,540 1,300 1,620
1,620 | 2,540 | 6,000 | 5,400 | 5,200} 2,280} 1,220 1,
1,530 | 2,500 | 4,130 | 4,840 6,100 2,040 | 1,300 1,530
1,440 | 2,410} 3,960 | 4,660 | 7,040 | 2,280 1,170 1,350
1,450} 2,280 3,790 | 4,840 | 14,000 | 2,280 | 1,100 1,350
1,480 | 2,040| 3,450 | 4,800 | 20,500 [ 2,040 1,080 1,440
1,350 | 1,900 | 3,280 | 4,840 | 8,930 1,900 | 1,350 1,480
1,440 | 1,720 3,200 5,600 | 6,830 1,820 1,400 1,440
1,260 | 1,620 | 3,120 4,840| 5,400 | 1,620 f 1,440 1,400
1,260 | 1,600 | 3,280 { 4,660 | 12,300 | 1,600 | 1,530 1,350
1,080 | 1,550 | 3,620 | 4,840 19,200 1,620} 1,620 | 1,260
1,150 { 1,450 | 3,450 | 4,840} 14,000 | 1,530 | 1,650 1,170
1,260 | 1,450 3,790 | 5,200| 8,300 1,530 | 1,670 1,170

350 | 1,550 [ 10,400} 5,600 | 7,040 1,600 1,620 1,440
350 | 1,950 [ 13,000 | 5,800} 6,000 | 1,620| 1,620 1,350
350 | 2,280 | 15,700 | 5,200} 6,100 [ 1,820} 1,530 1,400
680 | 2,300 | 12,100 | 5,800 6,300 | 1,720 1,620 1,440
660 | 2,280 | 10,000 | 5,300 | 6,410 1,620 1,530 1,440
400 | 2,160| 7,880 | 4,840 | 5,600 | 1,530 1,500 1,350
040 | 2,040 ! 7,250 | 4,500 | 4,840 1,530 | 1,440 1,350
820 | 1,930 | 7,040 | 4,130 | 4,660 | 1,500 | 1,350 1,350
160} 1,820 6,700 | 3,960 | 4,300 | 1,440 1,260 1,350
280 | 1,820 6,410 3,790 4,130 | 1,350 1,620 1,350
........ 2,000 |-.......| 3,790 |........] 1,400 | 1,930 {........

NotE.—Discharge on Sundays and other days when gage was not read estimated by comparison with
other gaging stations.

Monthly discharge of Merrimack River at Franklin Junction, N. H., for the year ending
Sept. 80, 1917.

[Drainage area, 1,460 square miles.]

- Discharge in second-feet.

& Run-off

(depth in

Month. . Per i(tim‘ es on

i .| Mi .| Mean. | squar ramage

Maximum. | Minimum Pmle.e area).

[ L2703 1T 1,670 1.14 1.31
November.................. . 1,780 1.22 1.36
December................ 2,850 1,95 2.25
January. .. 1,550 1.06 1.22
February 1,260 . 863 .90
March. 3,430 2.35 2.71
April.. 6,730 4.61 5.14
5,070 3.47 4.00
3,450 7,290 4.99 5.57
1,350 2,180 1.49 1.72
1,080 1,440 .986 1.14
1,170 1,480 1.01 1.13
1,080 3,060 2.10 28.45

Note.—Mean monthly discharge for J. anuarly, February, and March estimated on basis of 1.7 times dis-
charge of Pemigewasset River at Plymouth plus discharge from Lake Winnepesaukee at Lakeport.
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MERRIMACK RIVER AT LAWRENCE, MASS.

Locarion.—At dam of Essex Co. in Lawrence, Essex County.

Dramnage ArREA.'—Total of Merrimack River basir® above Lawrence, 4,663 square
miles; net drainage area, exclusive of diverted parts of Nashua and Sudbury
River and Lake Cochituate basins, 4,552 square miles.

REecorDps AvArLABLE.—January 1, 1880, to September 30, 1917.

COMPUTATIONS OF DISCHARGE.—Accurate record is kept of the flow over the dam and
through the various wheels and gates. This flow includes the water wasted into
the Merrimack from the Nashua, Sudbury, and Cochituate drainage basins.
Estimates of the quantity wasted from these basins is furnished by the Metro-
politan Water and Sewerage Board of Boston and subtracted from the quantity
measured at Lawrence to obtain the net flow from the net drainage area of 4,452
square miles.

DrverstoNs.—Practically the entire flow of the South Branch of Nashua River, Sud-
bury River, and Lake Cochituate is diverted for use by the Metropolitan water
district of Boston.

RecuratioNn.—Flow regulated to some extent by storage in Lake Winnepesaukee.
The low water flow of the stream is affected by operation of various power plants
above Lawrence.

Srorace.—There are several reservoirs in the basin. It is estimated that the water
surface is about 3.5 per cent of the entire drainage area.

CoorEraTIiON.—The entire record has been furnished by R. A. Hale, principal assist-
ant engineer of the Essex Co. Record changed to climatic year form by engi-
neers of the Geological Survey.

Daily discharge, in second-feet, of Merrimack River at Lawrence, Mass., for the year
} ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

7,785 |20,326 (10,601 | 8,760 | 8,649 | 3,072 | 2,820

8,065 |19,656 [11,003 | 7,639 | 9,706 | 2,391 | 3,119

7,277 (18,939 |12,067 | 7,414 | 8,183 | 2,797 | 3,267

6,198 (17,305 112,282 | 9,162 | 6,324 | 2,033 | 5,286

7,024 |16, 468 (10,979 | 9,447 | 7,508 | 1,078 | 4,300

6,061 16,521 |11,290 | 9,053 | 6,208 | 3,940 | 3,657

5,621 119,012 (13,717 | 8,781 | 4,243 | 3,321 | 2,984

5,445 121, 526 (13,257 | 8,566 | 3,710 | 2,729 | 2,502

5,555 |20, 277 [12,005 | 8,459 | 5,390 | 2,623 551

4,673 {17,107 |11,383 | 9,512 | 3,799 | 2,929 | 3,662

L) SO, 3,433 | 2,044 | 5,764 | 5,990 | 1,484 | 4,847 [14,158 [10,615 |10,909 | 4,351 | 2,186 | 3,150

12, 1,416 | 870 | 5,462 | 5,570 | 4,656 | 6,527 (12,196 | 9, 474 {14,802 | 4,004 | 501 | 2,878

1B 3,879 | 4,175 | 5,199 { 4,531 | 3,656 | 6,248 (11,334 | 9,192 |25,107 | 4,696 | 2,435 | 2,717

Mool 2,961 | 3,516 | 5,035 | 3,903 | 3,543 | 6,256 |10, 10,265 125,219 | 3,964 1 2,915 | 2,648

| T, 527 | 3,630 | 4,603 | 5, 3,492 | 6,752 | 9,502 | 9,417 |19,057 | 8,829 | 2,677 | 1,993

16..ienenennnns 3,946 | 3,554 | 2,925 | 5,818 | 3,531 | 7,080 | 9,982 | 9,207 15,408 | 5,248 | 2,208 301

Y SO, 3,561 | 3,271 | 1,347 | 6,024 | 2,733 | 8,151 | 9,495 | 8,821 14,518 | 4,560 | 2,885 | 2,473

18 ... 3,448 | 2,472 1 5,028 | 6,231 | 1,217 | 7,657 | 9,477 | 7,484 (22,936 | 4,092 | 2,320 | 2,672

19000 3,141 | 773 | 4,046 | 5,798 | 4,359 | 8,772 | 9,340 | 6,481 31,490 | 4,017 | 1,530 | 2,655

.............. 3,174 13,986 | 3,901 | 4,520 | 3,715 | 7,407 111,443 | 6,344 125,841 | 3,837 | 4,702 | 2,611

b3 2,664 | 3,551 | 3,819 | 3,664 | 3,686 | 6,950 |13,717 | 7,764 [19,047 | 2,675 | 4,189 | 2,444

22 il 4,819 | 3,364 | 3,863 | 5,324 [ 1,709 | 7,105 [15,825 | 8,660 |15,474 | 1,636 { 3,501 | 1,531

.............. 5,725 | 3,219 | 2,723 | 4,797 | 4,760 | 7,465 (17,763 | 8,397 [12,502 | 4,473 | 3,181 9

4.l 4,749 | 3,384 | 4,453 | 4,132 | 2,858 | 9,687 (19,221 | 8,347 |10,598 | 3,881 | 3,570 | 2,116

b ,220 | 5,200 | 5,715 | 4,019 | 1,504 {15,887 16,882 | 9,920 (11,709 | 3,602 | 2,473 | 2,052
26, ,882 | 6,566 | 6,551 | 3,992 | 4,730 (17,009 114,033 | 8,741 |11,862 | 3,547 } 673 | 2

b7, 3,861 | 5,489 | 5,536 | 2,801 | 5,068 {18,083 [12) 498 | 7,578 |10,618 | 3,569 | 4,101 | 2,312

28 ieeeeian. ,861 | 4,374 | 5,154 | 2,103 | 6,448 [24,432 [11,056 | 8,131 | 9,471 | 2525 | 3 2,470

29 ...l 827 | 4,082 | 4,954 { 4,923 31,116 5 660 | 8,576 | 1,549 | 3,162 | 1,855

E SR, 4,441 | 2,049 | 3,501 405

kS SO, "18,702 |....... 2,906 | 3,885 [.......[25,208|.......| 9,808 |..0....| 3,683 | 4,128 |.......

NoTE—This table shows the actual fiow at Lawrence; not corrected for water wasted by the Metro-
politan Water and Sewerage Board.

1 See footnote to tables of weekly discharge.
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Weekly discharge, in second-feet, of Merrimack River at Lawrence, Mass., for the year
ending Sept. 30, 1917.

[Weelts arranged in order of dryness.]

Wasting
Measured | . ]
at Law- m;ole%lfn- From net | p
rence (to- ?1 C i w? drainage Qf sg;lartz
Weelk ending Sunday— tal drainage|l"00" £ 1V€rt) aren of 4,452 T 2,00 0O
area, 4,663 | 0§ square 3
square - | age basins | LR area.
miles) (211square
: miles).

et B0, e eeiaaaaas 1,923 14 1,909 0.429
........................... 2,094 15 2,079 0. 467
Aug. 190 2,437 14 2,423 0.544
Sept. 16 2,478 16 2,462 0.553
Aug. 12 2,604 12 2,502 0,582
........ 2,757 8 2,749 0.617
Nov. 13,1616, 2,888 11 2,877 0.646
Oct. 15,1916, - 1o oo 2,296 9 2,887 0.648
Nov. 5, 1916, ... I 3043 12 3021 0.681
............ 3,056 20 3,036 0.682
AUE. 26, i 3,184 16 3,168 0.712
Sept. 9. ..l 391 25 37106 0.718
Fob. ..o 3297 51 3176 0.713
................ 30961 35 30926 0.725
July 2o, .|l 3313 10 3303 0.742
Y o700 3,442 52 3,390 0.761
Sept. 2. ... i 3,477 51 3,426 0.770
Oct. 22,1916, ..o oo 3,536 8 3,528 0.792
T, oI 37561 58 3,503 0.787
v 22l 3,724 20 3,704 0.832
Oct. 29,1916, ... .. ... il 3,732 11 3,721 0.836
B 3,750 27 723 0.836
............................ 3,881 69 3,812 0.856
Dec. 24, 10161111 I 3)989 29 " 960 0.889
Oct. 81916 ... ... i 4,029 7 4,022 0.903
Nov. 26,1016, .. .o 4,190 48 4,142 0.930
TUly 15, ... ol 4303 31 4272 0,960
Dec. 17,1016, oo 4,334 32 4,302 0.966
3 4,902 34 4,868 1.093
Jan. 5,417 98 5,319 1.195
5575 57 5,518 1.239
Mar. 11, 5, 604 139 » 465 1,28
Dec. 3,1916. . 5,983 58 5,925 1.331
6,010 50 5,960 1,339
Mar. 6,510 212 6,208 1415
July 8 6,567 10 6,548 14711
Mar. 18 6,054 206 6,748 1.516
June 3 8,109 210 7,899 1.774
May 20 8301 148 8153 1831
8487 63 8419 1.801
June 10. 8,997 63 8,934 2.007
Mar. 25 9,039 225 8,814 1.980
Tuly 1 9,741 43 9608 2178
May6......... 11,299 172 11,127 2.499
Apr, 22 11,326 72 11,254 2.528
ay 13. 11,390 260 11,130 2.500
Apr. 15.. 13,553 m 13,442 3019
14,516 88 14,428 3241
June17. 17,860 19 17,669 3.969
Apr.8 18,490 152 18,338 4,119
Jine 24 19,705 163 19,542 4,389
Apr, LT 23,733 309 ' 4% 5,962
6,546 74 6,472 1.454

Note.—Record of discharge wasted from diverted drainage area based on data furnished by the Metro-

politan Water and Sewerage Board of Boston.
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Monthly discharge of Merrimack River at Lawrence, Mass., for the year ending Sept. 30,

1917.
Mean discharge in second-feet. Run-off.
M:als;ured Wpstting
a aw- mto
: From net Per s Rainfall
Month. (otal | Rivortrom| drainsge | square | DEECST | por poue| 1B
BonE® | Sininose | of#852 | ofmet | GOADSE | OfIHIC
5063 | vasins (311 square | draiaage aren. )
square square ©S. area.
miles). miles).
Qo vl 2l am oem) om mel s
ovember.............. . . . X

December . . ............ 5,178 40 5,138 1.154 1.330 43.9 3.03
4,617 62 4,555 1.023 1.180 38.6 3.06

3,497 68 3,429 770 . 802 34.0 2.36

10, 527 215 10,312 2.316 2670 70.4 3.79

14, 54: 111 14,432 3.242 3.618 160.1 2.26

9,629 172 9,457 2,124 2.449 63.6 3.85

13,643 124 13,519 3.037 3.389 60.2 5.63

4,578 20 4,558 1.024 1.181 72.0 1.64

2,818 17 2,801 . 629 .725 15.5 4.69

2,465 - 21 2,444 .549 .613 53.3 1.15

6,536 74 6,462 1. 451 19.706 55.4 35.60

Note.—The monthly discharge in second-feet, per square mile, and therun-off indepth ininches, shown
by the table, do not represent the natural flow from the basin because of artificial storage.

SOUHEGAN RIVER AT MERRIMACK, N. H.

LocatioN.—At the head of Atherton Falls, 7 miles below mouth of Beaver Brook
and about 13 miles above confluence of Souhegan with Merrimack River, at
Merrimack, Hillsboro County.

DRAINAGE AREA.—168 square miles.

REcorps avamasLe.—July 13, 1909, to September 30, 1917.

Gaaes.—Gurley-printing water-stage recorder on left bank about 350 feet above the
falls used since October 15, 1913. A vertical staff on left bank, 40 feet above the
falls, was used from July 13, 1909, to April 11, 1911, when it was washed out.
From April 12, 1911, to October 14, 1913, a chain gage attached to a tree on left
bank 350 feet above the falls was used.

DiscHARGE MEASUREMENTS.—Made by wading below the falls or from cable one-
half mile below gage.

CHANNEL AND coNTROL.—The channel opposite the gage is a pool in which velocity
is very low. The control of this pool is a rock ledge at the head of Atherton Falls
and is permanent.

EXTREMES OF DISCHARGE.—Maximum stage, from water-stage recorder, 7.51 feet
at § p. m. March 28 (discharge, from extension of rating curve about 3,060 second-
feet); minimum stage, from water-stage recorder, 2.06 feet at 9 p. m. September
23 (discharge, 26 second-feet). ’

1909-1917.—Maximum stage recorded, 9.6 feet, August 5, 1915 (discharge
from extension of rating curve about 4,930 second-feet); minimum stage recorded
1.90 feet at 8 a. m. September 8, 1909 (discharge, 15 second-feet).

Ice.—Ice forms on control for short periods in the winter, slightly affecting stage-
discharge relation.

RecuraTioN.—Flow affected by the operation of the mills at Milford about 8 miles
above.

Accuracy.—Stage-discharge relation permanent except when affected by ice for
short periods. Rating curve well defined below 2,000 second-feet. Operation
of water-stage recorder satisfactory. Daily discharge ascertained by applying
rating table to the mean of 24 hourly gage heights with corrections for ice dur-
ing winter. Records good.
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Discharge measurements of Souhegan River at Merrimack, N. H., during the year endmg
Sept. 30, 1917.

Gage Dis-

Date. Made by— height. | charge.

. Feet. Sec.-ft.
Jan. 15 | Hardin Thweatt. ... ... ....o oo i iieiiciiiaeieeanes 3.15 250
July 11| M:R.StaCKPOIe . - oo oo o 2,62 103

Daily discharge, in second-feet, of Souhegan River at Merrimack, N. H., for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
94 60 303 105 128 890 | 1,040 331 282 264 72 242
88 64| 260 115 115 665|1,170 | 692 | 2531 210 70 168
88 68 180 120 105 496 950 720 228 222 60 148
70 68 155 118 82 860 488 270 219 57 125
72 52 160 128 98 311 802 47 242 172 49 122
68 58 165 192 84 278 802 860 256 168 43 96
60 86 145 319 96 274 | 1,230 140 30 90
49 84 122 319 100 270 | 1,300 585 281 106 54 76
42 68 118 292 100 284 950 492 299 104 55 68
55 66 112 240 100 315 720 474 222 116 64 51
49 62 130 | 200 80| 295 585 402 [ 295 | 105 66 64
43 48 140 170 92 315 550 363 920 105 51 74
41 140 150 367 510 363 | 1,010 110 45 68
46 76 112 150 110§ 400 | 483 ] 398| 5 110 48 57
40 104 98| 246 110 367 420 323 416 110 49 64
32 106 76 331 105 367 438 278 355 110 70 43
51 96 74 278 110 460 411 260 115 104 37
46 82 80 216 108 488 408 239 | 1,860 120 198 44
41 60 86 185 112 470 434 225 9 148 130 45
80 66 82 158 120 367 460 198 610 165 90 46

160 86 86 122 122 355 692 198 447 162 102 52
112 66 120 125 116 416 638 198 355 120 90 44
92 % 175 120 110 520 560 270 288 104 % 32
90 160 240 130 112 920 452 501 260 125 72 35
74 250 | 170 130 128 | 1,720 375 355 323 108 76 45
70 135 140 128 162 | 1,680 335 292 274 118 70 36
68 108 130 120 339 | 1,640 339 228 236 116 57 39
62 116 120 108 | 1,100 | 2,570 474 239 207 108 68 42
80 108 110 112 ... 2,100 | 420| 319 188 70 72 46
39 116 105 116 |....... 1,470 367 515 274 66 295 36
55 [o...... 100 130 J.....-. ,100 [.o..... 371 ....... 82 375 |.......

NorTE. —~Stage—dlscharge relation affected by ice Dec. 17-31, Jan. 1-3, 10-12, and Feb 1-17. Discharge

estimated July 11-17.

Monthly discharge of Souhegan River at Merrimack, N. H., for the year ending Sept. 30,

1917.
{Drainage area, 168 square miles.)
Discharge in second-feet. Run-oﬁ
Month. Per ges on
Maximum.| Minimum.| Mean. square dramage
. mile. area).

OCtODRT . - oottt 160 32 66.3 0. 394 0.45
NoOVemDbDer .. ceee i iiaai i aaaecieannen 250 44 88.0 . 524 .58
December. .......oveuimiiiiiiiiiiiiiiniiaaaan 303 74 137 .815 .94
LR (11 E: o, 331 105 173 1.03 1.19
February.....ooveiimmiie it iiiiiae e 1,100 80 151 . 900 .94
March ..o i iiiiiiiiecieaea 2 570 270 727 4.33 4.99
April. e 1 ,300 335 639 3.80 4.24
A e et ettt cmaeienecaeaaceaaaan 860 198 401 2,39 2.76
JUme. e 1,860 188 445 2,65 2.96
J uly ........................................... 264 66 132 .786 .91
AUgust.....oi it 375 30 89.0 .530 .61
September. ... ..oemeiie 242 32 71. .423 .47
The year. - e iieiaaaaaans 2,570 30 260 * 1.55 21.04
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SOUTH BRANCH OF NASHUA RIVER BASIN (WACHUSETT DRAINAGE BASIN) NEAR
CLINTON, MASS.

LocatioNn.—At Wachusett dam, near Clinton. -«

DRAINAGE AREA.—119 square miles 1896 to 1907; 118.19 square miles 1908-1913;
108.84 square miles 1914-1917.

ReCcORDS AvAarLaBLE.—July, 1896, to September 30, 1917.

RecuLAaTION.—Flow affected by storage in Wachusett reservoir and other ponds.
Beginning with 1897 the determinations of discharge have been corrected for
gain or loss in the reservoir and ponds so that the record shows approximately the
natural flow of the stream.

The yield per square mile is the yield of the drainage area including the water
surfaces. For the years 1897 to 1902, inclusive, the water surface amounted to
2.2 per cent of the total area; 1903, 2.4 per cent; 1904, 3.6 per cent; 1905, 4.1 per
cent; 1906, 5.1 per cent; 1907, 6.0 per cent; 1908-1915, 7.0 per cent.

CooPERATION.—Record furnished by the Metropolitan Water and Sewerage Board of
Boston; rearranged to climatic year form by engineers of the Geological Survey.

Yield and rainfall in South Branch of Nashua River basin (Wachusett drainage basin)
near Clinton, Mass., for the year ending Sept. 30, 1917.

[Drainage area, 108,84 square miles.] &

Yield Igg;[re square Run off.
Total yield :
Month, (million gal- Donthon el
lons). Million | qooona. | drnionas | PeTcont :
gallons | “G0F a.reag of rain-
per day. . (inches.) fall.
472.0 0.140 0.217 0.250 17.6 1.42
1,047.6 .321 .496 .554 17.6 3.15
1,551.5 . 460 712 .820 29.2 2.18
2,315.2 .686 1.062 1.224 36.3 3.37
2,792.8 916 1.418 1.476 48.3 3.05
8,339.6 2.472 3.824 4.409 104.8 4.21
4,704.2 1.468 2.272 2.535 140.6 1.80
4,444.5 1.317 2.038 2.350 60.5 3.89
4,014.3 1.229 1.902 2.122 47.4 4.47
891.5 264 .409 471 38.8 1.22
1,043.5 309 479 552 12.4 .4.46
272.9 (084 .129 144 12.0 1.20
The year. . c..cceceeeecanennana. 31,979.6 .805 1.245 16.907 49.1 34.42

Summary of yield and rainfall in South Branch of Nashua River basin (Wachusett drain-
age basin) near Clinton, Mass., for the years ending Sept. 30, 1897-1917.

[Drainage area, 108.84 square miles.]a

Yield per square
lgile. Run off.
Total yleld Rainfall
Month. (m‘l%;‘fs gal-| Milion Second- %g’}ga%% Per cent | (inches).
. gallons Teet, area of rain-
per day. " | (inches.) fall.
35,445.8 0.499 0.772 0.890 24.0 3.71
50,728.7 .739 1.143 1.275 34.2 3.73
80,202.5 1.128 1.745 2.012 52.5 3.83
85,767.6 1.210 1.872 2.158 58.8 3.66
89,356.9 1.387 2.146 2.234 59.1 3.78
180,560.9 2.548 3.942 4.544 110.5 4.11
146,653.1 2.139 3.309 3.692 99.5 3.71
85,250.7 1.203 1.861 2.145 63.3 3.39
54,147.2 .790 1.222 1.363 36.6 3.72
30,878.9 .436 674 N 19.0 4.10
30,353.5 .428 . 663 .764 18.2 4.20
21,647.1 .316 .488 .545 16.0 3.42
890,992.9 1.069° 1.653 22.399 41.0 45.36

a Although the drainage area has been changed at different times, quantities in this table correspond to
present drainage area.
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SUDBURY RIVER AND LAKE COCHITUATE BASINS NEAR FRAMINGHAM AND
COCHITUATE, MASS.

DRrAINAGE AREA.—Area of Sudbury basin from 1875 to 1878, inclusive, was 77.8
square miles; 1879-80, 78.2 square miles; 1881-1917, 75.2 square miles. Area of
Cochituate basin from 1863 to 1909, inclusive, was 18.87 square miles; 1910,
17.8 square miles; 1911 to 1917, 17.58 square miles.

Rrcorps avamaBrLeE.—Of Sudbury River, January, 1875, to September, 1917; of
Lake Cochituate, January, 1863, to September, 1917. Sudbury River and Lake
Cochituate have been studied by the engineers of the city of Boston, the State
Board of Health of Massachusetts, and the Metropolitan Water and Sewerage
Board; records of rainfall have been kept in the Sudbury basin since 1875 and
in the Cochituate basin since 1852, but the latter are considered of doubtful accu-
racy previous to 1872.

ReeuraTion.—The greater part of the flow from these basins is controlled by storage
reservoirs constructed by the city of Boston and the Metropolitan Water and
Sewerage Board. Lake Cochituate, which drains into Sudbury River a short
distance below Framingham, is controlled as a storage reservoir by the Metropol-
itan Waterworks. In the Sudbury River basin the water surfaces exposed to
evaporation have been increased from time to time by the construction of addi-
tional storage reservoirs. From 1875 to 1878, inclusive, the water surface amounted
to 1.9 per cent of the total area; from 1879 to 1884, to 3 per cent; 1885 to 1893, to
3.4 per cent; 1894 to 1897, to 3.9 per cent; 1898 and subsequent years, 6.5 per cent.

DETERMINATION OF DISCHARGE.—In determining the run-off of the Sudbury and
Cochituate drainage areas, the water diverted for the municipal supply of Fra-
mingham, Natick, and Westboro, which discharge their sewage outside the
basins, is taken into consideration; the results, however, are probably less accu-
rate since the sewerage diversion works were constructed. The public water and
sewerage works were installed in these towns as follows:

Dates of installation of water and sewerage works in Framingham, Natick, and

Westboro.
Sewer-
! ‘Water
Town. SUpPLy. | wores.
1875 1889
1874 1896
1879 1892

Water from the Wachusett drainage area also passes into the reservoirs in the
Sudbury basin and must be measured to determine the yield of the Sudbury
basin; the small errors unavoidable in. the measurement of large quantities of
water decrease the accuracy of the determination of the Sudbury water supply
during months of low yield for years subsequent to 1897.

CooprerATION.—Record furnished by the Metropolitan Water and Sewerage Board of
Boston; form changed to-climatic year by engineers of the Geological Survey.
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Yield and rainfall in Sudbury River basin near Framingham,
Sept. 30, 1917.

{Drainage area, 75.2 square miles.]

59

Mass., for the year ending

Yield per square
mile. Run-off.
Total yield :
Month, (million_gal- ] Devth on vy
lons). Million | gooong. drgina o | Porcent .
gallons | SGeoH ameag of rain-
per day (inches.) fall.
—12.2| —0.005] —O0. ~—0.009 —0.6 1.49
247.3 110 170 .189 8.3 2.28
734.2 .315 .487 .562 17.4 3.22
1,188.2 .510 .789 .909 25.9 3.50
1,580.1 755 1.168 1.216 45.5 2.68
5,148.5 2.209 3.417 3.940 79.4 4.96
38,169.5 1. 405 2.174 2.425 100.5 2.41
3,440.4 1.476 2.283 2.632 53.4 4.93
2,354.8 1.044 1.615 1.802 42,7 4.28
99.5 .043 .066 .076 6.8 1.1
471.5 .202 .813 .361 5.8 6.40
130.5 .058 .090 .100 6.6 1.52
The year.. ......cooceenecaaannn 18,561.3 .676 1.046 14.203 36.7 38.73

Summary of yield and rainfall in Sudbury River basin near Framingham, Mass., for the
years ending Sept. 30, 1876~1917.

[Drainage area, 75.2 square miles.} &

Yield ]1])1(:11' square Run-off.
Total yield Rainfall
Month. (million gal- . Depth on (inches).
lons). Million | g 00n4. drainage Per cent
gallons Toot a:'eag of rain-
per day. " | (inches.) fall.
076170 (T 40,237.9 0.411 0.636 0.733 19.4 3.78
69,597.1 .735 1.137 1.269 34.1 3.72
93,868.4 .959 1.484 1711 4.7 3.83
117,433.4 1.199 1.855 2.139 52.3 4.09
147,901.2 1.658 2. 565 2.671 64.6 4.13
260, 858.8 2.726 4.217 4. 862 112.0 4.34
185,902.7 1.962 3.035 3.386 96.5 3.51
104,847.3 1.071 1.657 1.910 57.7 | 3.31
46,318.4 489 .756 844 28.4 2.97
17,364.3 177 .274 .316 8.7 3.63
23,416.8 .239 .370 .427 10.9 3.92
20,161.8 .213 330 .368 11.3 3.25
1,133,908.1 .983 1,521 20. 636 46. 4 44.48

@ Although the drainage area has been changed at different times, quantities in this table correspond to

the present area.
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Yield and rainfall in Lake Cochituate basin near Cochituate, Mass., for the year ending
Sept. 80, 1917.

[Drainage area, 17.58 square miles,]

Yield ]g(;lre.square Run off.
Total yield .
Month. (million gal- Depth on Bt
lons). Million i% Per cent :
Second- | drainage -
gallons teot area of rain-
per day. " | (inches.) fall.
[870170) o7 36.3 0.067 0.103 0.12 9.3 128
November. .. ..ouiiiiiiiiieaaaaann. 72.1 2137 .215 .24 10.8 2.18
151. 6 .278 .430 .50 15.6 3.18
269. 1 .49 . 764 .88 26.9 3.28
392.9 . 798 1.235 1.29 45.8 2.81
1,090.8 2.002 3.007 3.57 74.1 4.82
677.8 1,285 1.988 2.22 83.1 2.67
769. 5 1.412 2.185 2.52 51.5 4.89
575.7 1.092 1.689 1.88 43.5 4.33
94.3 173 . 268 .31 30.3 1.02
120.6 .221 . 342 .39 6.8 5.79
48.2 091 141 .16 8.9 1.77
ThE FeaTr- - enemeneeanenannnn 4,208.9 .670 1.036 14.08 37.0 i 38.02

Summary of yield and rainfall in Lake Cochituate basin mear Cochituate, Mass., for the
years ending Sept. 30, 1864-1917.

[Drainage area, 17.58 square miles.] @

Yield rg?e square Run off.
Total yield Rainfall
Month, (million gal- fal
lons). Million | gooo o %?ggxlame} Per cent, | nches).
- gallons feet. areag of rain-
per day. (inches.) fall.
October 15,211.7 0. 517 0. 800 0.922 22.9 4.02
November. 20,983.3 . 737 1,140 1.272 32.5 3.91
December. . 26,462.8 . 899 1.301 1. 604 4.6 3.60
January.... 32,276.6 1.097 1.697 1.957 50. 6 3.87
February.. 40,276. 1 1. 502 2.324 2. 420 61.7 3.92
March.... - 63,003. 1 2.144 3.3817 3.825 88.7 4.31
April... 47,259.1 1.660 2. 568 2. 865 82.8 3.46
ay . 28,5580. 5. .970 1.501 1.731 48.2 3.59
June. 13,398.0 .471 .729 813 26.8 3.03
July. .. X 7,735.6 . 263 .407 . 469 12.6 3.72
August,.oooenii i 11,157.6 . 379 . 586 .676 16. 4 4.12
September...... ...l 10,880.0 . 382 .591 . 659 18.9 3.48
The year. .o .oveiieiiiannaaan 317,284.4 .916 1.417 19. 213 42.7 45.03

a Although the drainage area has been changed at different times, quantities in this table correspond to

the present area.
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CONNECTICUT RIVER BASIN.
CONNECTICUT RIVER AT FIRST LAKE, NEAR PITTSBURG, N. H.

Locartion.—At outlet of First Lake, 5 miles northeast of Pittshurg, Coos County.

DRrAINAGE AREA.—81.4square miles. (From surveysby engineers of the Connecticut
Valley Lumber Co.) *

RECORDS AVAILABLE.—April 1 to September 30, 1917.

Gaces.—Inclined staff on right bank about one-fourth mile below the outlet dam;
installed in November, 1917, and used in determining sluice gate ratings; scales
on gate frames indicate amount of sluice gate openings; staff gage in lake above
dam.

Di1scHARGE MEASUREMENTS.—Made from log bndge 1 mile below the gage, by wading,
or from cable 200 feet above gage.

CHANNEL AND cONTROL.—Bed rough, with rock bottom. Control for river gage is
rock ledge extending completely across the stream with about 3 feet of fall imme-
diately below.

CoMPUTATION OF DISCHARGE.—Discharge through 3 sluice gates, 6 feet, 8 feet, and 20
feet in width, determined from gate ratings based on current-meter measurements
and comparative readings of river gage; theoretical rating used for a part of the
discharge through the 20-foot gate and lower leaf of 6-foot and 8-foot gates, under
conditions not covered by the current-meter measurements. Discharge through
one water wheel, used when slasher was in operation, determined from figures
of water-wheel efficiency and power output.

Ice.—Little effect from ice on the control section for river gage; formation of ice in
the sluice materially changes conditions at gates.

ReeuraTioN.—About 4.1 billion cubicfeet of storage has been developed in lakes and
ponds above gage; records of monthly discharge have been corrected for effect
of storage in First Lake but not for effect of storage in lakes tributary to First
Lake.

Accuracy.—Discharge through the gates possibly affected by ice April 1-7. Rating
curves well defined for middle and upper leaves of the 6-foot and 8-foot gates;
theoretical ratings for the 20-foot gate for high stages of the lake and for lower
leavesof 6-foot and 8-foot gates, not completely checked by current-meter measure-
ments. Daily discharge ascertained by applying rating tables to records of gate
openings, giving due consideration to times of opening and closing gates and
changes in gate settings. Records good, except for few days in April, when .
accuracy of results may have been affected by ice.

No discharge measurements were made prior to September 30, 1917.
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Daily gage height, in feet, of First Lake near Pittsburg, N. H., for the year ending Sept. 30,
. 191

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
) O 15,1 | 12.25} 9.2 6.1 3.3 2.4 3.05| 8.45]22.4 |22.4 |20.95| 21.85
b 149 1 12.05] 9.35| 6.0 3.2 2.4 3.1 9.25 } 22.7 | 22.45)20.95| 21.85
2, 14.6 | 118 | 9.45) 58| 3.1 | 2.45| 3.2 | 9.8 {226 224 |21.25| 2185
L T 14.3 | 1156} 9.5 575 | 2.95| 2.4 3.257110.4 22,75 22.3 | 2.3 2.8
[ J 13.9 | 1.3 9.45| 5.7 2.8 2.4 3.35(10.65 | 22.95 | 22.3 | 21.4 21,65
[ PO 13.65 | 11.2 9.4 5.6 2.7 235 3.4 {110 |22.7 {22.3 |2L4 215
Y SO 13.3 [ 1L05| 9.35] 5.5 2.7 2.3 3.5 |11.3 |22.55(22.15|21.35| 2145
- S 13.0 1 10.95) 9.3 | 54 | 2.65| 2.25] 3.65]11.6 |22.4 | 22.05]21.25| 2135
L 12.1 [10.85| 9.25| 535 2.65| 2.3 3.8 [12.0 |22.2 }22.15(21.2 21.2
100 i, 12.06 | 10.75 | 9.15| 5.3 2.5 2.35} 3.85)]12.35|22.05 | 22.05 | 21.55 | 21.1
12.03 | 10.5 8.95| 52 2.45| 2.4 3.9 |12,95122.15 2195} 21.95] 20.9
12.1 1 10.25] 875 5.1 2.4 2.4 4.0 | 13.55|22.3 |21.95)|21.85| 20.8
12.0 | 10.2 8.4 506 | 2.3 2.5 4.1 | 141 | 22.5 |22.0 |21.8 20.6
12.1 10.15] 8.8 4,95 | 2.25| 2.45| 4.15}14.4 |22.5 |21.95( 217 20.6
12.1 | 10.15) 8.25| 4.9 2.2 2.4 4.2 1149 [22.4 {2185} 2L75| 20.55
12.1 9.9 8.1 4.8 2.15( 2.4 4.25)115.6 |22.4 |21.8 |2L95|.......
12.2 9.751 7.9 4.8 2.1 2.45| 4.45]15.95|22.3 | 21.7 |22.2 20.2
12. 4 9.55 | 7.7 4751 2.15| 2.451 4.45]16.3 122.95(21.6 {22.75| 20.45
.| 12.55 | 9.4 7.55 | 4.7 2.25| 2.45| 4.45)16.8 [ 23.85[2L5 |23.3 20.85
.1 12.8 9.25( 7.4561 4.6 2.3 2.5 4.6 |17.35 | 23.4 (2.5 |23.2 20,95
12.85| 9.15| 7.25| 4.55| 2.35| 2.5 4.9 |18.45]23.25}21.4 (232 21.25
12.8 9.05| 7.1 4.5 2.4 2.5 5.35119.15(22.95 | 21.45 | 23.3 21.25
12.8 905 7.1 4,451 2,251 2.45) 58 {19.75}122.7 | 215 |23.0 21,1
12.7 9.1 6.95] 4.4 2.25| 2.45( 6.25)20.35(22.35|21.4 |22.5 20.9
12.65| 8.95! 6.85| 4.2 2.3 2.5 6.55 | 20.85 | 22.25 | 21.3 | 22.6 20.9
b . 12.75| 8.75| 6.75| 4.1 | 2.3 | 2.55| 6.85|21.4 |22.25]21.25|22.35| 20.75
D7 S 1275 88 | 6.55] 3.95| 2.35| 2.6 | 7.05|21.95(22.15}21.2 |{22.4 | 20.75
.. S 12.85] 8.85) 6.45| 3.85| 2.35| 2.8 7.25|22.1 221 [2L1 [22.25] 20.55
200 ..l 12.75| 8.85] 6.35f 3.65|....... 2.9 7.5 122.3 |22.05]21.05]22.35| 20.35
B30 e 12.75] 8.85| 6.25| 3.55|....... 2.9 7.85|22.45 22,1520 ]22.05| 20.15
E ) D, 12.4 |.......] 6.15| 3.4 |....... 3.0 |....... 22.5 |....... 2L0 }2L95|.....-.

Daily discharge, in second-feet, of Connecticut River at First Lake, near Pitisburg, N. H.,
Jfor the period Apr. 1 to Sept. 30, 1917.

Day. Apr. | May.| June.| July.| Aug.| Sept. Day. Apr. | May | June.| July.| Aug. | Sept.
299 6| 414 | 359 133 244 3 141 382 195| 147 395
305 7| 556 | 334| 132 241 3 15| 3872 | 199 207 307
316 7 613 327 86 181 3 161 80| 185 97 178
320 8] 911 285) 165 236 3 17 (1,290 | 174 | 305 65
329 8| 940| 241 179 266 4 18 11,210 | 172 | 517 57
278 8| 878 | 238! 163 243 4 22 11,170 | 163 | 367 106
124 271 87| 229 174 234 4 241 994 99| 542 265

3 9| 617 226| 193] . 220 4| 26 731| 180 490| 278
3 10} 459 | 214} 183 196 5 28 1 429 159 398 248
3 10| 418 221 102 219 5 30| 358 | 205) 418 335
3 111 3151 2194 231 196 51 102 374 1751 377 393
3 11} 367 | 211 | 213 167 52871 205| 155| 382 448
3 121 550 | 219 194 131 51 306 121 146 278 463
3 12| 626 210| 174 137 5| 3761 285 140 | 391 422
3 13| 443| 205| 181 240 6| 482] 333 | 136 | 344 195

...... 501 |......} 134! 309 |......
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Monthly discharge of Comnecticut River at First Lake, near Piitsburg, N. H., for the
period Apr. 1 to Sept. 80, 1917.

[Drainage area 81.4 square miles.]

Discharge corrected
Observed discharge (second-feet). . for storage (second-
Gain orloss feet). Run-off
in storageat (depth in
Month. First Lake inchesin
(millions of Pper | drainage
Maximum. | Minimum, | Mean. |€UPiCfee)| wean | square | 87€8)-
mile.
329 3 68.6 1 + 448 242 2.97 3.31
501 6 78.2 | 1,655 696 8.55 9.86
1,290 121 601 —~ 445 584 7.17 8.00
359 99 205 - 144 151 1.86 2.14
542 86 260 + 119 304 3.73 4.30
463 57 244 - 223 158 1.94 2.16

CONNECTICUT RIVER AT ORFORD, N.H.

LocatioN.—At covered highway bridge between Orford, N. H., and Fairlee, Vt.,
approximately 10 miles downstream (by river) from mouth of Waits River.

DRAINAGE AREA.—3,100 square miles.

Recorps avaraBLE.—August 6, 1900, to September 30, 1917.

Gaces.—Inclined staff on left bank 25 feet below bridge; chain attached to upstream
side of bridge is also used at certain stages.

DISCHARGE MEASUREMENTS.—Open-water measurements made from cable.

CHANNEL AND coNTROL.—Channel wide and deep, with gravelly bottom; control for
high stages is probably at the dam at Wilder, 20 miles below station.

ExXTREMES OF DISCEARGE.—Maximum stage recorded during year, 21.3 feet at 7 a. m.
and 6 p. m. April 24 (discharge, 29,500 second-feet); minimum stage recorded,
4.6 feet several times in September (discharge, 1,720 second-feet). Minimum
discharge of 1,550 second-feet occurred February 25, when the stage-discharge
relation was affected by ice.

1900-1917: Maximum stage recorded, 33.4 feet at 12 noon March 28, 1913 (dis-
charge, by extension of rating curve, about 57,300 second-feet); minimum 24-
hour discharge, 288 second-feet, September 28, 1908.

Ice.—Stage-discharge relation seriously affected by ice December to March; ice cover
usually remains in place throughout winter.

Reaeuratron.—About 4.1 billion cubic feet of storage has been developed in First
Lake and in lakes and ponds ttibutary to First Lake; natural flow not seriously
affected by use of stored water prior to September 30, 1916.

Accuracy.—Stage-discharge relation affected at times by use of flashboards at
Wilder dam and, during the winter, by ice. Several rating curves adjusted to
condition of flashboards were used during the year. Gage read to tenths twice
daily. Daily discharge ascertained by applying mean daily gage height to rating
table with corrections for ice during the winter. Records good, except for Sep-
tember, for which they are fair.
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Discharge measurements of Connecticut River at Orford, N. H., during the year ending
Sept. 30, 1917.

Gage Dis- Gage | Dis-

Date. Made by— h eig%lt. charge. || Date- Made by— height. | charge.

Feet. | Sec.-ft. Feet. | Sec.-ft.

Oct. 5| Hardin Thweatt....... 6.99 ( 3,170 || Feb. 13 | H. H. Khachadoorian. 3 1,480

6 [..o.. do........ 6. 69 2,920 13 §.....do L7 1,570

26 | C. H. Pierce..... 7.35 3,470 || Mar. 6 |. . . 1,980

Nov. 29 | Hardin Thweatt. 12,12 5,500 [ c . 1,930

Dec. 1]..... do....... 16.42 | 15,900 || July 19 | Hardin Thweatt....... 5.54 , 840

2| do. .. 15.61 | 17,900 || Sept. 12 | M. R. Stackpole....... 5.57| 2,80

Jan. 3 |..... [ 7 Y @628 2,390 13 [..... do......... e 5.53 2,740
aStage-discharge relation affected by ice.

‘Daily discharge, in second-feet, of Connecticut River at Orford, N. H., for the year ending

Sept. 80, 1917. :

Day Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June.| July. | Aug. | Sept.

2,450 | 2,450 | 2,050 {22,100 (14,200 | 6,900 | 8,600 | 2,200 | 5,640

2,550 | 2,250 | 2,100 |26, 300 (15,300 | 7,460 | 9,620 | 2,110 | 5,520

) 550 | 2,100 | 2,050 [26,700 (15,900 | 7,880 | 8,740 [ 2,110 | 4,920

i 27450 | 2,000 | 2,050 |22,900 14,400 | 8,600 | 7,040 | 1,950 | 4,360

2,650 | 2,200 | 2,050 {19,700 [11,800 | 8,600 | 5,460 | 2,850 | 3,920

2,800 | 2,050 | 1,950 (17,800 (11,000 | 8,160 | 4,840 | 2,650 | 3,300

3,100 | 1,900 | 1,800 [20,100 (10,400 | 7,180 | 4,150 | 2,380 | 2,670

2,950 | 2,000 | 1,750 (18,900 { 9,620 | 6,630 | 3,600 { 2,110 | 2,670

2,950 | 2,050 | 1,850 [15,300 | 9,470 | 8,020 | 2,950 | 2,110 | 2,750

2,950 | 2,150 | 1,700 [13,000 | 9,620 | 8,300 | 2,850 | 2,560 | 2,430

2,900 | 2,000 | 1,800 | 9,920 | 9,470 | 9,470 | 2,650 | 3,930 | 2,430

2,650 | 1,900 | 1,850 | 8,450 (10,700 (17,000 | 2,750 | 4,500 | 2,430

2,550 | 1,850 | 1,750 | 8,020 (12,300 (23,400 | 3,270 | 3,490 | 2,280

3,050 | 1,750 | 1,750 | 8,160 (12,500 |20,100 | 3,490 | 3,050 | 2,140

2,850 | 1,700 | 1,750 | 8,020 {12,000 (16,300 | 3,270 | 2,470 | 2,000

3,350 | 1,650 | 1,750 | 7,460 {11,300 {12,300 | 3,820 | 2,380 | 2,000

3,550 | 1,550 | 1,750 | 7,320 (10,400 [10,100 | 4,260 | 3,160 | 1,860

3,650 | 1,600 { 1,850 | 8,020 | 8 880 |20,700 | 3,050 | 6,120 | 1,860

3,650 [ 1,650 | 1,750 [10,100 | 8,300 [27,100 | 2,850 | 8,920 | 1,720

3,100 | 1,650 | 1,700 |13,900 | 8,880 |22,600 | 2,850 | 8,660 | 1,720

2,750 | 1,650 { 1,700 (20,500 {11,000 {20,500 | 3,050 | 7,680 | 1,720

2,400 | 1,600 | 1,800 (25,900 {11,300 (16,800 | 3,270 | 9,570 | 2,350

2,250 | 1,650 { 1,900 |28, 400 [10,400 (13,700 | 3,490 | 9,700 | 2,590

2,100 | 1,650 | 2,100 [29,500 (10,100 [10.700 | 3,380 | 7,440 | 2,430

2,200 | 1,550 | 3,200 (28,000 | 9,920 | 9,620 | 3,490 | 9,180 | 2,430

2,200 | 1,600 | 6,500 (24,000 | 9,470 | 8,300 | 2,950 | 9,570 | 2,430

2,200 | 1,700 |10,700 |18,700 | 8,020 | 7,180 | 2,470 | 8,160 | 2,140

2,100 | 1,850 [21,300 (14,400 | 7,600 | 6,100 | 2,110 | 6,120 | 1,860

. 7,180 | 5,200 | 2,110 | 4,580 | 1,720

! 7,180 | 5,960 | 2,030 | 4,250 | 1,930

T80 | 2,290 | 5,040 ... ...

NoTE.—Stage-discharge relation affected by ice Nov. 19-30, and Dec. 15 to Mar. 27; discharge deter-
mined from study of gage heights, discharge measurements, weather records, and comparisons of similar

studies of nearby streams.
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Monthly discharge of Connecticut River at Orford, N. H., for the year ending Sept. 30, 1917.

[Drainage area, 3,100 square miles.]

Ob d disch: d-feet ID isct}l age correetgd
Serve: charge (second-feet). or storage (second-
8o ( ) Gain orloss 8 feg;;)(_ Run-off
in storageat (depth in
Month., First Lake inchesin
(millions of Per drainage
Maximum. | Minimum. | Mean. |CPiefeetl) ppean | square | 8708)-
mile,
2,150 3,310 | — 329 3,190 1.03 1.19
2,500 3,600 — 371 3,460 1.12 1.25
2, 450 6,190 | — 265 6,090 1.96 2.26
, 100 2,700 | — 249 2,610 . 812 .97
1,550 1,80 — 911 1,810 .584 .61
1,700 5,200 [ + 56.1 5,220 1.68 1.94
7,320 | 16,900 | + 448 17,100 5.52 6.16
7,180 | 10,500 | +1,655 11,100 3.58 4,13
5,200 12,000 | — 44.5 12,000 3.87 4.32
2,030 3,000 | — 144 3, 850 1.24 1.43
1,950 4,870 | + 119 4,910 1.58 1.82
1,720 2,670 | — 223 2,580 .832 .93
1,550 6,150 - voeoennn 6,170 1.99 27.01

CONNECTICUT RIVER AT SUNDERLAND, MASS.

LocatioN.—At five-span steel highway bridge at Sunderland, Franklin County, on
road leading to South Deerfield, about 18 miles in a direct line and 24 miles by
river above dam at Holyoke. Deerfield River enters the  Connecticut from the
west about 8 miles above the station.

DrAINAGE AREA.—8,000 square miles.

Recorps avamaBLe.~—March 31, 1904, to September 30, 1917. From 1880 to 1899
records were obtained at Holyyoke, Mass.

Gages.—Chain on downstream side of bridge; read by V. Lawer. Sanborn water-
stage recorder on left bank, installed September 3, 1916.

DiscEARGE MEASUREMENTS.—Made from highway bridge.

CHANNEL AND CoNTRoOL.—Channel deep; bottom of coarse gravel and alluvial de-
posits. Control at low stages not well defined but practically permanent; at high
stages the control is at the crest of the dam at Holyoke.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 20.0 feet at 7 a. m. -
March 30 (discharge, 63,700 second-feet); minimum stage recorded, 0.8 foot at
7. a. m. September 24 (discharge, 880 second-feet).

1904-1917: Maximum stage recorded, 30.7 feet during the night of March 28,
1918, determined by leveling from flood marks (discharge, computed from exten-
sion of rating curve, about 108,000 second-feet!); minimum stage recorded, 0.6
foot September 28, 1914 (discharge, computed from extension of rating curve,
about 700 second-feet).

Ice.—The river usually freezes over early in the winter but the ice is likely to break
up at times of sudden rises in stage and at those times it oscasionally forms ice
jams at Northampton, 10 miles below the station, causing several feet of back-
water at the gage.

RecuLaTioN —Distribution of flow affected by operation of power plants at Turners
Falls, Mass., and by regulation of Deerfield River. The effect of the regulation
is shown by low water at the gage on Sundays and Mondays. Storage in Somer-
set reservoir and First Lake has very little effect on the run-off as observed at
Sunderland.

1 Supersedes figures previously published,
101860°—20—wsp 451——5



66 . SURFACE WATER SUPPLY, 1917, PART I

Accuracy.—Stage-discharge relation practically permanent except when affected by
ice. Rating curve well defined between 1,500 and 70,000 second-feet. Chain
gage read to half-tenths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table with corrections for ice during the winter.
Records good except for extremely high and low stages and for times of ice effect,,
for which they are fair.

Discharge measuremenis of Connecticut River at Sunderland, Mass., during the year ending
Sept. 30, 1917.

[Made by A. H. Davison.}

Gage Dis- ' Gage Dis-
Date. height. | charge. Date. height. | charge.
Feet. Sec.-ft. Feet, Sec.-ft.
DeC. Tt 8.60 19,300 || Feb. 1.oooimimiiias @6.36 6,700
Jan. 3 @5, 92 6,490 f| Mar.3. ..couecminuennicnnnnnns a8, 44 10 600

a Stage-discharge relation affected by ice.

Daily discharge, in sccond-feet, of Connecticut River at Sunderland, Mass., for the year
ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

.............. 14,388 6,950 %6,200 4,590 | 6,270 [15,700 |40,400 23,200 |19,900 {10,100 | 3,330 | 11,300
8

4
4
4, 9,520 18,100 |24,000 35,700 | 6,050 | 6,490 | 2,720
4,400 | 8,690 {21,000 [22,500 [30,400 | 7,910 | 6,490 | 3,500
2)200 | 5,830 [21,700 (20,300 [28,500 | 8)160 | 7,420 | 4,990
1,960 | 8,690 [24,700 (17,800 {33,000 | 7,660 (10,700 | 4,790
4,590 | 8,160 (33,100 {15,700 [39,600 | 6,950 (10,700 | 4,400
4,400 | 7,660 [48,200 17,800 {35,300 | 6,490 12,600 | 4,210
4,030 | 9,520 156,500 (18,800 [31,500 | 7,910 13,300 | 3.020
4,030 (10,100 |59, 700 (20,300 [27,700 | 5,200 (12,000 | 1,620
4,210 {11,700 {58,100 {22,900 (22, 6,490 (15,000 | 2,200
2,200 34,500 {53, 300 (22,100 24,000 | 6,950 (14,000 | 3,300
3,020 32,300 [48,200 {20,300 22,500 | 6,720 (11,300 | 3,170
6,950 |38, 400 [43, 500 {19,900 [18,800 | 7,180 (16,000 | 3,330
14,000 |56, 500 [37, 700 {17,000 [16,700 | 5,830 (12,000 | 3,330
....... 61,300 (36,100 (19,900 (14,700 | 3,020 [10, 400 ?’%
)

NOTE. —Stage—dlscharﬁe relation affected by ice Dec. 16-Mar. 24; discharge during this period determined
from study of gage-height graph, discharge measurements, weather recor , and comparison with similar
study for Connecticut River at Orford, and Turners Falls,
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Monthly discharge of Connecticut River at Sunderland, Muss., for the year ending Sept. 30,

1917.
. [Drainage area, 8,000 square miles.)

. Gain or lossin stor- | Discharge correct-

Observed mie(;lz?rge (second- | 500" (millions of | ed for storage
. cubic feet). (second feet). Run-oft
(depth in
Month, 1(111r 16s 0N
. . Somerset Per ainage

Maxi- Mini- First - area).

mum, | mom. | MeAd | [ | Reser- | Mean | square
14,300 3,020 7,010 |— 329 —369 6, 750 0.844 0.97
22, 500 3,330 8,180 |— 371 + 29 8,050 1.01 1.13
, 800 5,410 14,000 [— 265 —130 13,900 1.74 2.01
12,300 4,210 7,930 j— 249 —246 7,740 968 1.12
14,000 1, ,640 [— 911 —448 4, 552 57
61,300 | 5200| 17,200 |+ 56.1| +153| 17,300| 2.16 2.49
59,700 18,100 39,300 |+ 448 +541 39,700 4.96 5.53
34,600 [ 15700 - 24,500 |-+1,655 4464 25, 3.16 3.64
48,600 | 11,000 | 26,400 [—  44.5| +268| 26,500 3.31 3.69
17,400 3,020 7, ~ 144 - 171 7,850 .981 1.13
16,000 2,080 8,020 (+ 119 — 59 8,040 1 1.15
11,300 1,620 5,180 |— 223 —438 4,920 615 .69
61,300 1,620 14,200 .. ... ... 14,200 1.78 24,12

PASSUMPSIC RIVER AT PIERCE'S MILLS, NEAR ST. JOHNSBURY, VT.

LocaTioN.—At suspension footbridge just below Pierce’s mills, about 2 miles below
mouth of Sheldon Branch, 4 miles above mouth of Moose River, and 5 miles north
of St. Johnsbury, Caledonia County.

DRAINAGE AREA.—237 square miles.

REcorDs avarmapre.—May 26, 1909, to September 30, 1917.

Gage.—Staff in two sections; low-water section, a vertical staff bolted to ledge just
above bridge; high-water section, an inclined staff bolted to ledge below bridge;
read by Joseph Cox and W. I. Cox.

DisCHARGE MEASUREMENTS.—Made from footbridge or by wading below the bridge.

CHANNEL AND coNTROL.—Bed composed of ledge rock partly covered with gravel
and alluvial deposits. At high stages the control is probably at the dam near
Centervale.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 8.5 feet at 8 p. m.
November 30 (discharge, by extension of rating curve, about 3,630 second-feet);
minimum stage recorded, 1.55 feet at 5 p. m. August 8 and 7 a. m. August 9 (dis-
charge, 141 second-feet); minimum discharge, 100 second-feet, March 20 (stage-
discharge relation affected by ice).

1909-1917: Maximum stage recorded, 14.8 feet during the night of March 27,
1913, determined by leveling from flood marks (discharge not computed); mini-
mum stage recorded, zero flow at various times when water is being held back by
mills.

Ice.—River freezes over at the control; stage-discharge relation seriously affected;
ice jams occasionally form below the gage.

REcurATION.—A small diurnal fluctuation is caused by the operation of Pierce’s
mills, just above the station, and by other mills farther upstream. The effect
of the diurnal fluctuation was studied by means of a portable automatic gage
from August 16 to September 11, 1914. Although the results obtained from
twice-a-day gage heights were found to be occasionally in error for individual
days, mean discharge for the period determined from twice-a-day gage heights
was found to be identical with that obtained from hourly gage heights.
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Accuracy.—Stage-discharge relation practically permanent, but many individual
discharge measurements show a large percentage of error, probably due to fluctua-
tion in stage during the measurement. Rating curve fairly well defined below
2,000 second-feet. Gage read to quarter-tenths twice daily. Daily discharge
ascertained by applying mean daily gage height to rating table with corrections
for ice during the winter. Records good.

Discharge measurements of Passumpsic River at Pierce’s mills, near St. Johnsbury, Vi.,
during the year ending Sept. 30, 1917.

Gage | Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet. | Sec.t. Feet. | Sec.-ft.
Jan. 2 | Hardin Thweatt....... a2.38 213 || July 20 | M. R. Stackpole........ 2.48 467
Mar. 7 | H. H. Khachadoorian..| @ 2.45 153 20 | Hardin Thweatt. . ..... 2.47 447
Apr. 41{..... L 1 4.55 1,310 ’

aStage-discharge relation affected by ice.

Daily discharge, in second-feet, of Passumpsic River at Pierce’s mills, St. Johnsbury, Vi.,
Jor the year ending Sept. 30, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.

275 | '670 | 176
360| 830 216
560 | 1,080 | 360
530 | 600! 245
420] 420| 202
290 | 420 | 202
230 {1,000 | 202
202| 500| 164
176 | 360 | 164
152| 305| 176
152) 8300 176
26| 50| 320
305| 500|.... ..

Nore.—Stage-discharge relation affected by ice Dec. 14 to Mar. 26; discharge determined from study of
gage-lée%{lt eégs;\é)h, discharge measurements, weather records, and comparison with similar studies for
near-by str .
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Monthly discharge of Passumpsic River at Pierce’s mills, near St. Johnsbury, Vt., for
the year ending Sept. 30, 1917.

[Drainage area, 237 square miles.]

Discharge in second-feet.

charge Run-off

(depth in

Month. Per igchps on

; . rainage

Maximum. | Minimum. | Mean. sgll;laér'e area).

870 189 300 1.27 1.46
1,660 202 408 1.72 1.92
1,560 200 414 1.75 2.02
520 215 253 1.07 1.23
440 190 217 .916 .95
3,140 100 470 1.98 2.28
2,480 600 1,240 5.23 -5.84
1,220 390 687 2.90 3.34
2,000 622 2.62 2.92
1,000 152 369 1.56 1.80
1,560 152 482 2.03 2.34
530 164 259 1.09 1.22
3,140 100 477 2.01 27.32

WHITE RIVER AT WEST EARTFORD, vT

Location. About 500 feet above highway bridge in West Hartford, Windsor County
and 7 miles above mouth of river.

DRAINAGE AREA.—687 square miles (measured on topographic maps, and Post Route
map of Vermont, edition of 1915).

RECORDS AVAILABLE.—June 9, 1915, to September 30, 1917.

Gage.—Inclined staff on left bank; read by F. P. Morse.

Di1scHARGE MEASUREMENTS.—Made from cable 1,500 feet below the gage or by wading.

CHANNEL AND cONTROL.—Channel wide and .of fairly uniform cross section at meas-
uring section. Bed covered with gravel and small boulders. Control formed by
rock ledge 100 feet below the gage; well defined.

EXTREMES oF DISCHARGE.—Maximum stage recorded during year, 11.1 feet at 6 p. m..
June 12 (discharge, by extension of rating curve, about 11,700 second-feet); mini-
mum stage recorded, 2.40 feet at 6 p. m. September 27 (discharge, by extension
of rating curve, about 36 second-feet).

1915-1917: Maximum stage recorded June 12, 1917; minimum stage recorded,
2.33 feet at 6 a. m. August 29, 1916 (discharge, by extension of rating curve,!
about 26 second-feet). The highwater of March 27, 1913, reached a stage of 18.9
feet, as determined from reference point on scale platform opposite gage (dis-
charge not determined).

Ice.—River freezes over at the gage; control usually remains partly open, although
ice on the rocks and along the shore affects the stage-discharge relation.

REecuraTION.—There are several power plants on the main stream and tributaries
above the station, the nearest being that of the Vermont Copper Co., at Sharon;
when this plant is in operation it causes some diurnal fluctuation in discharge at
low stages. The effect of power plants farther upstream is eliminated by the large
amount of pondage at Sharon.

Accuracy.—Stage-discharge relation practically permanent except when affected by
ice. Rating curve fairly well defined between 150 and 5,000 second-feet. Staff
gage read to quarter-tenths twice daily. Daily discharge ascertained by applying
mean daily gage height to rating table with corrections for ice during the winter.
Records good.

1 Revised, and supersedes minimum published in Water-Supply paper 431.
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Discharge measurements of White River at West Hariford, Vt., during the year ending
Sept. 30, 1917.

Date. Made by— nose | i, || Date. Made by— hoskS | charge.

. Feet. | Sec.ft. Feet. | Sec.-ft.

Oct. 27 | Hardin Thweatt....... 3.37 286 || Apr. 3| C.H. Pierce............ 7.21 4,440

Jan. 4 |..... [+ ( 24,08 405 5 | H. H. Khachadoorian..| 7.10 4,110

Feb. 15 | H. H. Khachadoorian..| @¢3.92 296 || July 17 [ M. R. Stackpole.......| 3.90 550
Mar. 14 |..... do....iiiiialt a4 46 455

e Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of White River at West Hartford, Vi., for the year ending
Sept. 80, 1917.

Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
465 260 | 2,880 340 460 | 1,050 | 3,930 | 2,610 | 1,570 | 1,120 240 280
440 300 | 1,770 440 440 740 | 5,270 | 2,880 | 1,470 | 1,040 205 320
240 300 | 1,290 360 360 640 | 4,410 | 3,170 | 1,290 855 166 365
222 1,120 390 360 580 | 4.250 | 2,610 | 1,380 690 166 320
222 280 | 1,380 390 440 520 | 4,090 | 2,350 | 1,120 660 205 260
188 320 | 1,670 600 390 440 | 3,930 | 2,610 | 1,040 630 172 205
134 260 | 1,570 960 340 420 | 4,250 | 2,480 855 490 205 222

74 280 | 1,570 680 360 440 | 3,620 | 2,350 | 1,290 465 172 205
163 260 | 1,040 540 390 440 | 3,020 | 2,230 | 2,480 440 205 240
169 280 | 1,200 520 340 460 | 2,480 | 2,230 | 1,770 390 820 166
169 365 960 460 300 390 | 2,110 | 2,110 | 2,880 390 465 188
123 300 925 280 360 520 | 2,230 | 2,110 (10,100 342 280 205
151 330 855 300 340 440 11,990 | 2.110 | 5, 690 300 205
169 320 570 490 340 390 [ 2,110 | 1,880 | 3.320 570 240 205
188 300 540 | 1,550 320 420 [ 1,990 | 1,770 | 2,610 570 205 205
205 260 520 | 1.550 320 420 | 1,900 | 1,670 | 2,110 720 320 139
240 205 420 | 1,200 300 440 | 1,880 | 1,470 | 2.230 515 440 145
188 240 340 | 1,100 300 520 | 2,610 | 1,380 | 2,610 465 570 15
240 320 360 960 340 440 | 3,020 | 1,380 | 1,770 465 465 166
960 342 320 820 340 340 | 5,630 | 1,770 | 1,470 660 365 142
960 342 280 680 360 420 | 7,500 | 1,880 | 1,290 465 320 166
785 280 320 720 340 460 | 7,500 | 1,380 | 1,120 342 320 188
515 222 360 680 320 520 | 7,500 | 1,470 855 465 280 188
415 | 3,320 340 580 340 740 | 5,090 | 1,990 | 1.120 342 300 166
342 | 2,110 340 580 320 | 2,000 | 3,770 | 1,670 | 1,299 280 570 169
320 925 300 520 360 | 4,200 | 3,320 | 1,770 | 1,040 280 365 157
280 785 240 460 390 | 6.730 | 3.020 | 1,670 960 280 320 72

855 320 440 } 1,400 | 8.700 | 2.740 | 1.470 855 230 260 154
260 785 280 540 |....... 4.200 | 2,480 | 1.380 240 205 157
260 | 3,020 280 440 .. ... 3.300 | 2,610 ] 2.350 | 1,770 260 280 160
260 §....... 260 460 |....... 2,900 |....... 1,880 |....... 240 320 .......

Nore.—Stage-discharge relation affected by ice, Dec. 15 to Mar. 26; and by log jams, May 22-23; discharge
dei:;mmed from study of gage-heights graph, discharge measurements, weather records, and observers
notes.
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Monithly discharge of White River at West Hartford, V1., for the year ending Sept. 30, 1917.

[Drainage area, 687 square miles.]

Discharge in second-feet.
Run- o‘
Month. Per drft;)es on
- ainage
Maximum. | Minimum. | Mean. s&u}lael:e area).
October. ... oo 960 74 311 0. 453 0.52
November. 3,320 205 614 894 1.00
December. 2,880 240 794 1.16 1.34
January . .. 1,550 280 646 940 1.08
February N 1, 400 300 392 571 .59
M 8,700 340 1,430 2.08 2.40
7,500 1,880 3,680 5.36 5.98
3,170 1,380 2,000 2.91 3.36
10,100 820 1,990 2.90 3.24
1,120 240 505 735 .85
820 166 314 457 .53
365 72 197 . 287 .32
10,100 72 L0707 1.56 21.21

ASHUELOT RIVER AT HINSDALE, N. H.

LocaTion.—At lower steel highway bridge, about a quarter of a mile below dam of
Tisk Paper Co., and 1} miles above mouth of river, at Hinsdale, Cheshire County.

DRAINAGE AREA.—440 square miles.

RECORDS AvVAILABLE.—February 22, 1907, to December 31, 1909, and July 11, 1914,
to September 30, 1917,

Gage.—Chain gage on downstream side of bridge; read by T. W. Golden.

DiscHARGE MEASUREMENTs.—Made from bridge.

CHANNEL AND CONTROL.—Bed covered with coarse gravel and boulders. Control is
a short distance below gage and is practically permanent.

EXTREMES OF DISCHARGE.—Maximum stage recorded during year, 7.25 feet at 4
p. m. March 29 (discharge, from extension of rating curve, about 4,820 second-
feet); minimum stage recorded, 2 10 feet at 8 a. m. August 29 (discharge, from
extension of rating curve, about 12 second-feet.)

1914-1917.—Maximum stage recorded, 7.5 feet at 5 p. m. February 26, 1915
(discharge, from extension of rating curve, about 5,190 second-feet); minimum
stage recorded, 2.0 feet at 4 p. m. October 4, 1914 (discha,rge, from extension of
rating curve, about 10 second-feet).

Ice.—Stage discharge relation affected for short periods by ice which forms below
bridge on control.

ReEauraTion.—The mills immediately above station are operated continuously
except for Sundays and holidays, but cause little fluctuation in stage. Storage
in the mill ponds above affects distribution of flow. The effect of power regu-
lation was studied by a temporary installation of water-stage recorder during
July and August, 1917.

Accuracy.—Stage-discharge relation practically permanent except when affected
by ice. Rating curve fairly well defined below 4,000 second-feet. Gage read to
hundredths twice daily. Daily discharge ascertained by applying mean daily
gage height to rating table with corrections for ice during the winter. Records
good.
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Discharge measurements of Ashuelot River at Hinsdale, N. H., during the year ending
Sept. 30, 1917.

Gage Dis- Gage | Dis-
Date. Made by— height. | charge. Date. Made by— height. | charge.
Feet, | Sec.-ft. Feet. | Sec.~ft.
Oct. 25 | C. H. Pierce........... 3.60 401 || Apr. 24 515 | 1,840
Jan. 16 | Hardin Thweati....... a 4.50 928 || July 9 do .. 3.29 303
do 5.40 2,030 9 | M. R. Stackpole........| 3.44 330
520 1,900
a Stage-discharge relation affected by ice.
Dazily discharge, in second-feet, of Ashuelot River at Hinsdale, N. H., for the year ending
Sept. 30, 1917.
Day. Oct. | Nov. | Dec. | Jan. | Feb. | Mar. | Apr. | May. | June. | July. | Aug. | Sept.
950 350 | 1,670 810 730 | 2,170 | 2, i70 900 590 460 134 161
660 | 350 | 1,550 | 810 | 8102040 [ 2580 1,000 | 555| 520 122 155
590 350 1 1,260 770 855 | 1,670 | 3,140 770 590 490 88 191
490 375 | 1,000 810 | 1,000 { 1,430 | 3,000 660 520 460 155 185
460 400 555 900 810 | 1,210 2 580 660 590 400 68 1585
400 375 490 | 1,050 810 | 1,100 | 2,440 | 1,320 730 300 106 158
400 | 350 | 460 }1,100 | 770 | 1,100 | 2,300 | 1,100 | 1,160 | 255 | 106 161
400 375 590 950 730 | 1,100 | 1,910 950 | 1,550 273 132 155
375 375 590 810 730 695 | 1,670 | 1,320 | 1,670 310 129 115
330 350 590 770 770 590 | 1,430 | 1,100 | 1,670 300 129 155
300 375 625 730 770 855 | 1,210 | 1,100 | 2,440 305 102 155
330 350 625 660 770 855 1 100 950 | 2, 860 325 86 155
350 340 590 695 900 730 | '900 1,000 | 3,280 335 191 161
310 350 590 855 900 660 | 1,100 900 | 3,000 350 129 155
280 400 590 900 900 660 | 1,100 810 | 2,300 215 142 134
) L T 255 350 555 930 865 730 590 660 | 1,550 330 855 129
17 239 340 520 | 1,000 810 810 520 590 | 1,320 305 | 1,000 129
18 .l 231 340 770 900 770 810 520 520 | 1,100 286 | 1,000 132
19 .ol 235 247 855 900 770 810 490 520 | 1,380 273 | 1,000 111
200 ..., 400 350 730 900 730 810 460 460 | 1,670 235 950 111
) N 730 340 770 900 695 855 | 1,380 460 | 1,380 215 950 106
22 il 950 340 810 900 660 900 | 1,910 460 | 1,100 197 460 106
b S 1,000 350 | 1,210 900 660 | 1,100 | 2,170 400 855 278 350 60
2 490 350 | 1,100 900 660 | 1,380 | 1,910 460 810 340 278 111
25 400 340 770 900 660 | 1,910 | 1,670 695 695 215 251 118
26, e 400 660 730 810 | 2,440 400 660 660 170 212 115
27 i 350 660 695 855 | 1,380 | 3,000 | 1,210 660 555 132 155 115
28 .. 345 590 660 855 | 1,910 | 3,430 | 1,100 660 520 155 158 106
20, ... 260 520 660 855 |....... 4,590 | 1,000 | 1,000 520 30 161 106
30 .t 320 730 770 855 |....... 4,150 810 | 1,000 590 106 173 54
1 S 310 f....... 810 810 [....... 2,860 |....... 900 [....... 129 173 |oenonn.

Nore.—Stage-discharge relation affected by ice Jan. 14, to Feb. 22; discharge determined from gage-
heights, one discharge measurement, observer’s notes, and ‘Weather records. Discharge estimated Oct. 15.
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Monthly discharge of Ashuelot River at Hinsdale, N. H., for the year ending Sept. 30, 1917,

[Drainage area, 440 square miles.]

h: in sel -feet.
Discharge in second-fee Run-off
(depth in
Month. . Per 13 es on
: i rainage
Maximum. | Minimum. | Mean. S;:lnuilaer.e area).
October 1,000 231 437 0.993 1.14
November 0 247 399 . 909 1,01
December . .. 1,670 460 780 L7 2,04
January Ny 1,100 660 866 .97 2.27
February. 1,910 660 844 192 2.00
March.. 4,590 590 1,530 3.48 4,01
April... 3,140 400 1,490 3.39 3.78
ay.. 1,320 400 795 1.81 2.09
June. 3,280 520 1,270 2.89 3.22
2 U 5! 30 280 . 636 .73
August... .. ..l 1,000 68 321 .729 .84
September. . ... .o 191 54 132 .300 .33
The year.... ... oiiiiiiiiiaia. 4,590 30 761 1.73 23. 46

MILLERS RIVER NEAR WINCHENDON, MASS.

Location.—Af{ steel highway bridge known locally as Nolan’s bridge, half a mile
below mouth of Sip Pond Brook and 2 miles west of Winchendon, Worcester
County.

DrAINAGE AREA.—80 square miles (Ineasured on topographic maps).

REecorps AvAILABLE.—June 5, 1916, to September 30, 1917.

Gaae.—Stevens continuous water-stage recorder on right bank just below bridge;
installed July 4, 1917. Chain gage on downstream side of bridge June 5, 1916,
to February 28, 1917. Foxboro water-stage recorder June 5 to July 3, 1917.
Gages read by Arthur Lehman and Franklin Epps.

DiscHARGE MEASUREMENTS.—Made from bridge or by wading.

CHANNEL AND CcONTRoL.—Bed covered with gravel and alluvial deposits. Control
for low and medium stages is gravel bar about 200 feet below gage; shifts
occasionally.

EXTREMES OF DISCHARGE.—Maximum stage during year ending September 30, 1917,
occurred during period of unrecorded gage height; minimum stage, from water-
stage recorder, 2.60 feet at 8.30 a. m. August 13 (discharge, about 6 second-feet).

1916-17: Maximum stage recorded, 5.53 feet at 6 p. m. June 19, 1916 (discharge
about 481 second-feet!); minimum stage recorded August 13, 1917.

Ice.—Stage-discharge relation seriously affected by ice. Complete ice cover usually
remains intact throughout the winter. Owing to large diurnal fluctuation caused
by operation of power plants above, water frequently overflows the ice cover.

Reaurarion.—Distribution of flow is affected by operation of power plants at Win-
chendon and by storage in Lake Monomonac and other reservoirs.

Accuracy.—Stage-discharge relation subject to changes on account of shifts in low
water control; also affected by ice. Rating curve for 1917 is well defined be-
tween 20 and 250 second-feet and fairly well defined between 250 and 600
second-feet. Daily gage height June 5, 1916, to February 28, 1917, is mean
of two readings per day, io hundredths, on chain gage; gage heights June 5 to
July 3, 1917, is mean of 24 gage heights per day from Foxboro water-stage re-
corder. Daily discharge June 5, 1916, to July 3, 1917, ascertained by applying
mean daily gage height to rating table with corrections for ice during the winter;
discharge July 4 to September 30, 1917, determined by use of discharge inte-
grator. Records for periods during which water-stage recorders were in operation
are good; those for other periods are fair.

1 Revised determination; supersedes that published in Water-Supply Paper 431.
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Discharge measurements of Millers River near Winchendon, Mass., during the year ending
Sept. 80, 1917.

Date. Made by— h%‘%‘ c}glrsge. Date. Made by— hgiz' %_ clg)a;sge.
Sec.-ft.

Oct. 13 . . . 220
Jan. 17 | Hardin Thweatt......_ 5 U A U | IS ¥ U O do...... . . 257
Feb. 20 | H. H. Khachadoorian. .45 108 @ 12} ..... R . 342
Apr. 3| Hardin Thweatt....... X . H. Pi .. . . 179
41..... do. .o 3 i . _f...5. 480

June 4|..... [ (0 . 505

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Millers River near Winchendon, Mass., for the years
ending Sept. 30, 1916-1917.

Day. June. | July. | Aug. Sept. Day. June. | July. | Aug. | Sept.
54 87 58 15 73 224
14 82 47 78 50 68
133 80 25 76 52 150
97 101 21 67 27 192
205 37 43 51 26 109
123 28 68 48 33 75
135 76 64 39 37 64
89 85 55 45 105
35 76 40 111 70 150
97 74 21 53 29 300
178 58 45 82 41 190
105 56 61 178 18 80
99 31 67 312 48 79
93 53 54 212 39 93
64 109 125 79 73 182

150 L7 IR
Day. Oct. | Nov. | Dec. Jan. Feb. | June. | July. | Aug. | Sept.
1916-17.

107 56 305

103 47 130

103 44

38 39 144

63 34 61

66 37 70

58 62 68

17 59 65

47 76 25

73 88 65

77 64 65

114 19 72

61 42 70

90 63 62

17 65 58

66 104 17

63 210 69

94 315 62

82 174 69

100 186 62

70 146 86

18 114 48

76 92 15

76 89 58

106 65 60

116 36 54

118 87 52

66 72 49

21 190 34

70 340 17

82 340 ... ...

NoTE.—1916: Revised determinations based on data obtained during 1917; supersede those published in
‘Water-Supply Paper 431.

1917: Stage-discharge relation affected by ice Dec. 26-30, 1916, and Jan. 3 to Feb. 28, 1917; discharge deter-
mined from stud%dof gage-height %aph, discharge measurements, weather records, and comparison with
similar study for Millers River at Erving. No gage-height record Mar. 1 to June 4. Discharge Sept. 6-10
estimated by comparison with record of flow of Sip Pond Brook near Winchenden.
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Monihly discharge of Millers River near Winchendon, Mauss., for the years ending Sept.

30, 1916-17.
[Drainage area, 80.0 square miles.]

Discharge in second-feet. Run{) i

epth in

Month. Per d ches on

; - rainage

Maximum. | Minimum. | Mean. sg;}ﬂ’r‘e area).
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